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We are living in a rapidly changing world, a shrinking world. Man with his 
society is entering a new dimension of human experience. 

While science is scanning the further reaches of outer space, the inner recesses 
of inner man are being examined with precision methods and instruments that 
promise amazing new insight into the finer mechanisms of living processes. From 
this significant new knowledge a new kind of human being is emerging. He is 
living longer; he is staying young longer. All in all, he is potentially a stronger, 
more superior product. 

The progress of science has conquered many diseases and maladies that, in 
former years, shortened human life. The result is that a larger number of persons 
are reaching the so-called later years of life. 


THE HEALTH OF THE AGING 


Society is perplexed about all these old people. They may be grouped into 3 
categories: 

I. The aged and infirm. This is a group requiring custodial care, nursing 
facilities and subsidy. 

II. The large group of old people requiring medical services. Rapid advances 
are being made in the better control of disease, more efficient restorative 
services. 

III. The major group, composed of old people in good health. Emphasis should 
be on the positive aspects of health, and physical and mental fitness. The 
objective is the promotion of individual potentials. 

Priorities for research must be set up. The aged, the hopelessly deteriorated, 
the living dead should be given the finest TLC (tender loving care). They can 
appreciate these basic services. They cannot, however, utilize more. For them, 
the kindly act is to preserve them against the turmoils of the modern world. 

Curative medicine, that is, restorative medicine, for the hospital population 
must be expanded. 

Our greatest promise for a strong and mature future society exists in actively 
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stimulating wholesome living routines that will bring about stronger bodies and 
finer minds. This can only be achieved by a realistic program with the selection 
of top-flight priorities. Our entire educational philosophy is in sad need of drastic 
overhauling. We need a vigorous social catharsis. Our mechanical genius (wiz- 
ardry) is far ahead of our social wisdom. Our knowledge and know-how is far 
outdistancing our social customs. We are lagging. From our national leaders we 
need creative imagination and intellectual daring. 

Man is changing. Experimentally, we can double the life span of animals. In 
our research laboratories we can demonstrate new techniques for adding quanti- 
tatively and qualitatively to the life span, not only of animals but of man. Our 
nation is overburdened with riches of every kind. We worship success, bigness 
and speed. Yet, with our abundance, we are being governed by a negative 
philosophy. 

In terms of human welfare, we concentrate on repair work. We are fighting, 
at the present time, a receding battle. 

Unless we drastically revise this philosophy as a nation, we may face bank- 
ruptcy within a decade by the large numbers of older citizens. These men and 
women can maintain good physical health, but for emotional and intellectual 
satisfactions they need to be kept in the central stream of significant living. With 
longer life for the body, with more energy, maturing man needs new outlets for 
the additional personal power he is gaining. 

Artificial barriers must be eliminated; for example, compulsory retirement. 
When man retires out of life, life retires out of him. To enjoy life, a man must 


use his body or lose it. As a nation we can establish enlightened leadership in 
this changing world of fabulous human values. In this way we can join with 
other nations in the establishment of international centers to carry on research, 
but of equal importance, to organize an energetic world-wide educational pro- 
gram to bring about a healthier way of life. 


CULTURAL RE-ORIENTATION 


There is need for a cultural re-orientation: 


from emphasis on to emphasis on 
A youth-oriented society A mature-age-oriented society 
The individual The family 
Chronologic time Biologic time 
Sickness-oriented care Health-oriented care 
Acute diseases Long-term disorders 
Retirement The second career 


We need to crystallize new broad objectives. Through serving these goals we 
can bring about better international understanding and finer relationships. 

There is persuasive evidence that the vitality and performance of body tissues 
may be extended and sustained by improved nutrition and exercise. For example, 
it is known that bone tissue and muscles, which constitute some 65 per cent by 
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weight of the body, can be maintained in excellent condition far beyond the 
usual experience of the average individual. Experimental evidence indicates the 
importance of specific nutrients and exercise to the physical state of the walls of 
blood vessels of the entire body. Recent studies have shown that nerve cells, 
even when injured by trauma or disease, if not entirely destroyed, are capable of 
regeneration. This is a significant discovery. 

The development of exquisitely refined techniques now available for research 
opens up new vistas for human biology. The use of radioactive tracers*for the 
study of tissue nutrition and function promises data of first importance concern- 
ing the maintenance of energy for the various body tissues. At the same time it 
furnishes insight into the nature of tissue deterioration. Currently, a great deal 
of research is being carried on with the focus on the biologic aspects of human 
aging. At the University of Karkhov in Russia it is reported some 6000 centenar- 
ians are being observed. Sketchy reports from other Russian sources indicate 
their intense interest in the various aspects of aging. In Scandinavia, Switzer- 
land, Germany, France and Great Britain experimental observations at the basic 
and clinical levels are in process. In our own favored land, there has been an 
almost explosive interest in the infinite number of changes experienced by our 
aging population. 


INTERNATIONAL RESEARCH 


It is timely, therefore, that channels of communication be established between 
nations, with qualified personnel flowing both ways. Exchange of ideas and ob- 
servation of the various newly created precision techniques elaborated in the 
various scientific germinal centers would prove most helpful. A large amount of 
useful information intimately appropriate to the health, happiness and welfare 
of older people is already available. World-wide dissemination of this knowledge 
should be distinctly beneficial. 

A long-range international research program mobilizing the best talents avail- 
able would accelerate the discovery of new facts leading to more efficient control 
of the diseases and deteriorations which affect aging people. This should be a 
continuing and long-range program supported by the leading nations of the 
world. Benefits in terms of more knowledge and understanding would become 
the property of all nations. 

The tremendous saving in terms of human life, diminished disease and a 
healthier citizenry is readily apparent. Emphasis should be on the positive 
aspects of health, with priorities regarding nutrition, optimum function and 
motivation. Already scientists of international renown are alert to the desira- 
bility of such a program. 

World health in the future depends on the researches of today. 


RECENT STUDIES IN THE IMMUNOLOGY OF CANCER. II. DEM- 
ONSTRATION OF ANTIBODIES TO CANCER POLYSACCHARIDES 
AND TO POLYSACCHARIDE-ANTIBODY COMPLEXES 
BY AN INTRADERMAL REACTION 


JACK G. MAKARI, M.D., Dreu.T.M.& H., Sc.M.* 
Research Department, Muhlenberg Hospital, Plainfield, New Jersey 


Evidence has been presented elsewhere (1) for the polysaccharide nature of 
cancer antigens. It was shown that upon treatment of cancer antigens with 
heat and alkalies, the resulting sensitizing substance (S.S.) still retained anti- 
genicity. Moreover, the immunologic behavior both of this 8.8. and of a poly- 
saccharide-like substance (P.L.S., Fractions A and B, obtained by precipitation 
with isopropyl alcohol and deproteinization with chloroform and butyl alcohol) 
was very similar to that of the parent antigen. In this article is presented further 
evidence for the immunologic activity of melanoma 8.8. and P.L.S. when in 
jected intradermally into man. 


METHODS 


The preparation of normal and of neoplastic antigens and their 8.8. and P.L.S. has been 
described in our earlier publications (1, 2). 

After dialysis the 8.8. and P.L.S. are sterilized by ultraviolet irradiation for a minimum 
of thirty minutes. Under sterile precautions, they are then diluted before injection with 
sterile pyrogen-free isotonic sodium chloride. The S.S. used was obtained from the 
following tissues: melanotic melanoma, amelanotic melanoma, carcinoma of the breast, 
and normal muscle and normal lung from a young male who was the victim of an automo- 
bile accident. The P.L.S. was prepared from the melanotic melanoma tissue antigen (Fraction 
O) and was separated by isopropyl alcohol into Fraction A and Fraction B. The immuno- 
therapy consisted of intradermal injections of 0.1 ml. of cancer antigens three times a week, 
starting with undiluted solutions and decreasing the concentration to 1 part in a million. 

Patient P (Case No. 14949) was a 41-year-old white female with a ten-month history of 
malignant melanoma. She had undergone several operations (including axillary dissection) 
in which 4 out of 10 nodes dissected showed melanoma. A month before the study began, 
2 metastatic nodules appeared on the abdominal wall; they measured 30 x 15 mm. and 
15 x 10 mm. The course of the disease in this patient was progressive and she died one year 
after the start of immunotherapy. 

Patient D (Case No. 10976) was a 73-year-old white female with a ten-year history of 
melanoma who had undergone 8 operations (including axillary dissection) two years before. 
She now had a recurrence of a nodule (6 x 10 mm.) in the right upper arm. The course of the 
disease was more prolonged than in Patient P, and she died two and a half years after the 
start of immunotherapy. 

Both patients were prepared for these immunologic studies in the following manner. 
They received two courses of immunotherapy with a polyvalent cancer antigen (consisting 
of melanotic melanoma, amelanotic melanoma, fibrosarcoma, and carcinoma). This anti- 
gen was injected intradermally in 0.1-ml. amounts every third day, starting with the 
undiluted antigen, and using progressive dilutions of 1/10, 1/100, and so on, until a dilution 
of 1 part in a million was reached. The two courses and the intervening rest period extended 
over a period of six months in Patient P and three months in Patient D. Both patients were 
then given polyvalent S.S. antigens intradermally in 0.1-ml. amounts, the dilutions in- 
creasing every other day for a period of one month. 
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TABLE 1 
Grading System of Intradermal Reactions to Polysaccharide Antigens 


Mean Diameter of Erythematous Area (mm.) Value Assigned 


0-1.9 
2.0-4.9 
5.0-9.9 

10.0-14.9 
15.0-19.9 
20 .0-24.9 
25.0-34.9 
35.0-44.9 
45+ 


At the end of the last course, simultaneous serial dilutions of S.S. were injected intra- 
dermally in an effort to determine the antibody titer resulting from the therapy. The mean 
diameters of the resultant areas of erythema were measured in millimeters. A grading 
system for these intradermal reactions (Table 1) was also used. The results are shown in 
Tabie 2. Then for a period of four days, the 2 patients were subjected to detailed immuno- 
logic studies in which an attempt was made to detect not only antibodies against S8.S., but 
also auto-antibodies or rather antibodies against 8.S.-serum complexes (S.S.-antibody 
complexes) which, if demonstrable, could account in part for the failure of the host response. 

Accordingly both patients were given intradermal injections of .05 ml. of 1/400 dilution 
of 8.8. plus an equal amount of either isotonic sodium chloride solution or 1/10 dilution of 
serum in isotonic sodium chloride (own and each other’s serum). Serum and §8.S. were used 
both alone and after a thirty-minute period of contact with each other at 0° to 5°C. before 
injection. In some of the tests the serum was heated in a water bath at 60°C. and 65°C. for 
thirty minutes before contact with 8.S. This was done in an effort to study the nature of the 
serum antibody in relation to temperature. The results of these experiments are reported 
in Table 3. 

In one experiment, to clarify further the underlying mechanisms, serum was injected 
over a melanotic nodule and also into the neighboring healthy skin (Table 5). In another 
experiment the activity of the original melanoma-S.S8. antigen (Fraction O) was compared 
with its P.L.S. Fractions A and B. These results are reported in Table 4. 

The area of erythema at the injection site was observed both within ten minutes (imme- 
diate reaction) and after twenty-four hours (delayed reaction), and both its vertical and 
horizontal diameters were measured. These intradermal reactions are reported in terms of 
the mean diameter of erythema in millimeters, and also in accordance with the scheme 
shown in Table 1. Other immunologic studies carried out on these 2 patients and referred 
to in Tables 2 and 5 included the demonstration of erythema-inducing antibodies fixed to 
the skin over the melanoma nodule and antibodies detected by the Schultz-Dale method. 
In the latter instance, this was accomplished by the injection of the serum intravenously 
into guinea pigs after prior contact of the serum with guinea-pig kidney to adsorb Forssman 
antibodies. Antibodies in the tested serum become fixed to the guinea-pig uterine horns 
so that the addition of known sera from cancer patients (having cancer antigens) will 
result in an anaphylactic reaction. More detailed results of these studies will be reported 
elsewhere. 


RESULTS 


Response to the intradermal injection of S.S. antigen alone after immunotherapy 
The changes indicating the immunologic pattern seen in Patients D and P 
and its correlation to clinical behavior are shown in Table 2. 
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TABLE 2 


Immunologic Patterns Observed in Patient P (Poor Host Response) and Patient D (Better 
Host Response) Before and After Immunotherapy 


Patient D 


Nor- 
mal | Mel.- | Amel.-| F.S.- 
$.3. Se S. 


A. Intradermal Detection of Immediate-Type Antibody to 8.8. (see Table 1 for 
interpretation of values ascribed) 


1. Before immunotherapy (un- 
5+ | 6+ | 5+ | 4+ 2+ 

2. After immunotherapy (dilu- 
tion of 8.8.) 
awn 


0 
0 
2+ 
2+ 
3+ 
3+ 
0 


coeocoooco 
coocoooco 
ceoocoooo 


B. Skin Fixation (over a Melanotic Nodule) of Delayed-Type Antibody 


1. Before immunotherapy....... Absent Absent 
2. After immunotherapy ........ Present Absent 


C. Detection of Serum Antibodies by Schultz-Dale Test 


1. Before immunotherapy....... Absent (0/4) Present (4/4) 
2. After immunotherapy........ Present (1/4) Absent (0/4) 


Patient P, whose clinical course was unfavorable, manifested a marked drop 
(from a mean of 5+ to zero) in the immediate reactions to 8.8. antigens. 

In Patient D whose clinical course was more favorable, the immediate reac- 
tions to melanoma-S.S. and amelanotic melanoma-S.S. which were present 
before immunotherapy with 8.S., were still present afterwards, and to a high 
titer of 1/12,800 in the case of melanotic melanoma-S.8. (Mel.-S.S.) and 1/25,600 
in the case of amelanotic melanoma-S.S. (Amel.-S.8.). Immediate reactions to 
carcinoma-S.8. (Ca.-S.S.) were absent both before and after immunotherapy. In 
both Patients P and D, injection of S.S. prepared from normal lung elicited no 
reaction in all dilutions tested. 

Further studies (Tables 3 and 4) made a few days later on Patients P and D 
also confirmed the absence of an immediate response in Patient P to the intra- 
dermal injection of Mel.-S.S. or Amel.-S.S. Patient D, however, showed a 2+ 
immediate response to Mel.-S.S. and a 1+ reaction to Amel.-S.8. Delayed reac- 
tions were also weak in Patient P, namely, 1+ to Mel.-S.S. and there was no 


6 
Patient P 
Nor- | 
mal | Mel.- | Amel.-| F.S.- | Ca.- 
lung | S.S. | S.S. | S.S. | S.S. 
S.S. | 
0 0 
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January 1960 


TABLE 3 
Behavior of Melanoma-Polysaccharide S.S. (Alone and as S.S.-Serum Complezes) 
when Injected Intradermally into 2 Patients with Melanoma 


Results are mean diameters (mm.) of erythematous area.* (See Table 1 for interpretation 
of values in parentheses.) 


IMMUNOLOGY OF CANCER 


Reaction 


Material Injected Intradermally 


Patient P 


Patient D 


Immediate 


Immediate 


Delayed 


Wh 


- © 


Mel. S.S. + saline** 
Amel. 8.8. + saline 
Normal muscle 8.8. + saline 
. serum + saline 
. serum + Mel. 8.58. 
. serum + Amel. 8.8. 
. serum alone + saline 
. serum + Mel. 8.8. 
. serum + Amel. 8.8. 
Mel.-S.S.-serum: serum ratio 
Amel.-S.S.-serum: serum ratio 


loa 
— 


oO 


| 


Tie 


10 (2+) 
12.5 (2+) 
0 (-) 
20 (4+) 
9.5 (1+) 


11.5 (2+) 


Mel. 8.S. + saline 
P. serum unheated + saline 
serum heated 60°C. + saline 


serum unheated + Mel. S.S. 


12.5 (2+) 
9 (1+) 
40 (6+) 


2 
3 
5 
6 


P. serum heated 65°C. + saline 
P. 
P. 


serum heated 60°C. + Mel. 
S.S. 

P. serum heated 65°C. + Mel. 
S.S. 


37 (6+) 


30 (5+) | 4.5 (+) 


Mel. 8.8. + saline 

D. serum unheated + saline 

D. serum heated 60°C. + saline 
D. serum heated 65°C. + saline 
D. serum unheated + Mel. 8.8. 
D. 
D 


5 (1+) 
2 (+) 
0 (-) 
3.5 (+) 
11 (2+) 
5 (1+) 


18.5 (3+) 
serum heated 60°C. + Mel. 11.5 (2+) 
S.S. 

. serum heated 65°C. + Mel. 


8.8. 


10 (2+) | 20 (4+) 


* S.S. 1/400 in .05-ml. amount is used plus .05 ml. of either saline or serum in 1/10 di- 
lution. 
** Tsotonic sodium chloride. 


reaction to Amel.-S.S. In Patient D, however, delayed reactions to both Mel.- 
S.S. and Amel.-S.S. were more marked, being 2+. 

Both patients showed no reaction (immediate or delayed) to normal muscle 
S.S., indicating the neoplastic rather than normal-tissue nature of this response. 


Response to the intradermal injection of serum alone (circulating antibody) 
Patient P’s serum (unheated) induced a 2+ immediate reaction when injected 
into her own skin and a 4+ immediate reaction when injected into Patient D’s 


7 
A. | 
| 12 (2+) 
| 4 (+) 
0 (-) 
9 (1+) 1 (-) 
37 (6+) 0 (-) 
9.5 (1+)) 0 (-) 
4.1 
1.05 
B __— | 0 (-) 4.5 (+) | 5 (1+) 6.5 (1+) 
| 11 (2+) 0 (-) 20 (4+) 4 (+) 
| 0 (-) 0 (-) 2.5 (+) 
| 0 (-) 0 (-) 4 (+) 
0 (-) 25 (5+) 5 (+) 
(+) 9 (I+) | 4 (+) 
| 8 (1+) | 20 (4+) 
0 (-) 8 (1+) | 15 (8+) 
2 0 (-) 9 (1+) 1 (—) 
3 0 (-) 5 (—) | 1.8 (—) 
4 0 (-) 1 (-) 1 (-) 
5 (1+) 
6 | 1.5 (-) 
7 (2+) | 
— | | | 
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TABLE 4 
Intradermal Reactions in 2 Patients with Melanoma Produced by Melanoma Antigen 
(Fraction O) and Melanoma P.L.S. (Fractions A and B) 

Results are mean diameters (mm.) of erythematous area. (See Table 1 for interpretation 
of values in parentheses.) 


Patient P Patient D 
Material Injected ee (poor host response) (better host response) 
(total amt., 10 ml. 
Immediate Delayed Immediate Delayed 


1. P.L.S.-Mel. Fract. A + saline..... 0 1.5 0 5 (1+) 
2. P.L.S.-Mel. Fract. B + saline..... 0 (-—) 0 (-) 10 (2+) 5.5 (1+) 
3. Mel. Fract. O + saline.. ; 0 (-) 2 (+) 10.5 (2+) | 5 (1+) 
4. P.L.S.-Mel. Fract. A + Pp. serum 

(unheated). . .| 81 (6+) 2.5 (+) | 25 (5+) 2 (+) 
5. P.L.S.-Mel. Fract. B serum 

(unheated). . .| 27 (+) 2 (+) 32 (5+) 1 (-) 
6. Mel. Fract. B serum (om 

heated). . ....| 27 (5+) 0 (-—) 30 (5+) 1 (-) 
7. P. serum (unheated) saline. 0 (-) 9 (1+) 1 (-) 


skin (Table 3). Patient D’s serum (unheated) on the other hand resulted in no 
immediate reaction when injected into Patient P and only a 1+ immediate 
reaction when injected into herself. 

Heating Patient D’s serum to 60°C. or even to 65°C. prior to injection into 
Patient P still resulted in no immediate or delayed reactions (as with the un- 
heated counterpart), whereas the injection of her pre-heated serum into herself 
produced no reaction (as compared with 1+ when its unheated counterpart was 
used). 

Heating Patient P’s serum to 60°C. prior to injection into her skin elicited the 
same reaction of 2+ as did the unheated serum, and a drop to 1+ when heated 
to 65°C. Preheating her serum to 60° or to 65°C. prior to injection into Patient 
D’s skin, eliminated activity completely (as compared with 4+ for the un- 
heated serum). There were no delayed reactions following the injection of serum 
alone into both patients regardless of whether the serum was heated or unheated. 


Response to the intradermal injection of serum and S.S. together (S.S.-Antibody 
complexes) 


The injection of serum P-S.S. complexes into Patient P’s skin resulted in a 7+ 
reaction when Mel.-S.8. was used to make the complex (serum P-Mel.-S.8.), 
and a 6+ reaction when Amel.-S.8. was used (serum P-Amel.-S.S.) (Table 3). 
When the complex was formed with Patient D’s serum, however, and then in- 
jected into Patient P, a reaction of only 3+ was obtained with serum D-Mel.- 
S.S. complexes and no reaction with serum D-Amel.-S.S. complexes. 

When Patient D was skin tested, it was found that her serum-Mel.-8.8. com- 
plexes induced a 6+ immediate reaction and a 1+ when all the other com- 
plexes were used. Serum D-Amel.-S.S. and serum P-Amel.-S.8. were not tested 
in this case. There were no delayed reactions in any of these cases. 
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lesponse to the intradermal injection of P.L.S. and P.L.S.-serum complexes 


Turther purification of melanoma antigen (Fraction 0) into Fractions A and B, 
together with their behavior when injected alone or as P.L.S.-serum complexes 
into the skin, is shown in Table 4. The P.L.S. fractions behaved in a manner 
similar to$.8. When they were allowed to form complexes with Patient P’s serum 
and injected into Patients P and D intradermally, a 5 + immediate reaction was 
obtained in every instance. No delayed reactions were noted under these condi- 
tions. 

Again Fractions O, A and B induced neither immediate nor delayed reactions 
when injected alone into Patient P, but elicited a 2+ immediate reaction and a 
1+ delayed reaction when injected alone into Patient D, with one exception. 
When Mel.-P.L.S. Fraction A was injected into Patient D, no immediate reac- 
tion was obtained. 


Response to the intradermal injection of serum into skin over a melanotic nodule 
and a neighboring healthy area 


When Patient P’s serum was injected into her skin over a melanoma nodule, a 
1+ immediate reaction was obtained when the serum was unheated, no immedi- 
ate reaction when heated to 60°C., and a 3+ immediate reaction when heated 
to 65°C. (Table 4). There were no delayed reactions in this case with heated 
serum, and a 1+ delayed reaction with unheated serum. When the same tests 
were repeated in a neighboring area of healthy skin, all results were negative. 

Other immunologic studies. Fixed antibodies to the skin covering the melanotic 
nodule appeared in Patient P. These were manifested by a marked erythematous 
reaction, which started as a faint area of telangiectasia and progressed to an 
intense crimson red area 30 mm. in diameter. It persisted until the patient died. 
This reaction was induced by injecting serum from Patient P into the skin over 
another smaller nodule. No such response was seen in Patient D. 

When sera taken from Patient P on four occasions prior to treatment with 
S.S. were tested by the Schultz-Dale method to detect antibody instead of 
antigen, none showed the presence of neoplastic antibodies. In 1 out of 4 serum 
specimens taken after treatment, the presence of neoplastic antibodies was 
demonstrated. Serum specimens from Patient D, however, showed a drop in 
neoplastic antibodies, the findings being positive in 4 out of 4 experiments before 
immunotherapy, and in none out of 4 afterwards. 


DISCUSSION 


Patterns of host response 


The 2 patients with melanoma (Patient P with a short history and 1-year 
survival and Patient D with a 10-year history and 2)4-year survival) afforded an 
excellent opportunity to study the significance of intradermal reactions to 8.8. 
and P.L.S. antigens as they relate to host defenses, as well as the capacity of 
S.S. to stimulate antibodies. 

Thus, following a course of immunotherapy with §.8., a pattern favorable to 
the host (in the case of Patient D) developed, characterized by the continued 
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presence of antibodies immediately demonstrable by skin testing with Mel.-S.S. 
and Amel.-S.8. Also there were no erythema-inducing antibodies fixed to the 
skin over the melanoma nodules. Finally antibodies which had been detected by 
the Schultz-Dale technique prior to therapy disappeared. 

In Patient P a pattern developed which was unfavorable to the host; it was 
marked by the complete disappearance of antibodies immediately demonstrable 
by skin testing with Mel.-S.S., Amel.-S.S. and Ca.-S.S. antigens. At the same 
time erythema-inducing antibodies of the fixed type appeared in the skin over 
the melanoma nodules, and a slight increase in antibodies was detected by the 
Schultz-Dale reaction. 

These differences in antibody behavior suggest differences in function between 
the two main types of antibodies. Those inducing an intradermal reaction of the 
immediate type in response to the injection of 8.8. are circulating antibodies 
which have a protective function. Such antibodies were absent in Patient P 
(with the poor host response) but present in Patient D (with the better host 
response). 

Altered antibodies, on the other hand, directed against S.S.-antibody com- 
plexes (7.e., auto-antibodies) have a definitely harmful role in this host-tumor 
relationship. 

These auto-antibodies were shown by the ratio of the reactions obtained with 
8.8.-antibody complex as compared to those obtained with antibody alone. The 
highest ratios were observed in Patient P with 5.45 for Mel.-S.8S. and 3.20 for 
Amel.-S.8., as compared with 4.1 for Mel.-S.S. and 1.05 for Amel.-S.S. shown 
by Patient D. The greater capacity of Patient P to form antibodies against her 
own serum-S.8. complexes (7.e., auto-antibodies against her own protective 
antibodies) could explain in part the absence of protective antibodies against 
8.8. in Patient P and the resulting inadequacy of the total host response as com- 
pared with Patient D. These high ratios suggest a positive correlation between 
the presence of these auto-antibodies against melanoma-S.S8. serum complexes in 
both patients and the presence of melanomas in both. 

Antibodies, however, which induce redness over the site of a melanoma nodule 
and become fixed in the skin, and those which get fixed to the guinea-pig uterine 
horn, have a less definite protective function. These will be studied in another 


paper. 
Antigen-antibody basis of intradermal test with S.S. and S.S.-serum complexes 


What evidence do we have that this intradermal reaction is in fact an antigen- 
antibody reaction? Are these antigen-antibody reactions specific for cancer? 

The antigenicity of 8.8. and P.L.S. has been shown by use of the Schultz-Dale 
method, and their polysaccharide behavior has previously been described (1). 
The immediate reactions obtained when S.S. and P.L.S. are injected intrader- 
mally, are further evidence of their polysaccharide behavior. In fact, these 
immediate reactions with 8.8. have a very strong resemblance (and probably a 
similar significance) to those observed by Francis and Tillet (3) when solutions 
of pneumococcal polysaccharides were injected intradermally into patients re- 
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covering from lobar pneumonia, a positive response signifying the presence of 
ivpe-specific antibodies in the subject’s blood. Francis (4) later proposed the 
general use of the skin test as a guide to serum therapy, wherein a positive 
reaction indicates that recovery has begun. Patients who fail to exhibit a posi- 
tive reaction, indicating that they do not produce antibodies, do not survive. 
Wood (5) showed that the immediate wheal and erythema observed after injec- 
tion of the appropriate polysaccharide into convalescing patients, are due to 
local union of polysaccharide and antibody. 

The antigen-antibody basis of this reaction is also indicated by the fact that 
$.8.-serum complexes behave as a new immunologic entity different from 8.S. 
or serum alone. This definitely suggests a union between 8.8. and a serum com- 
ponent and closely resembles a hapten-antibody interaction. Thus melanoma-S.8. 
coupled to the serum of Patient P gave rise to reactions five times as great as 
those produced by simultaneous but separate injections of melanoma-S.S. and 
serum P. Similarly melanoma-S.S. coupled to the serum of Patient D gave rise to 
reactions twice as great as the sum of melanoma-S.8. and serum D when injected 
separately but at the same time. 

Furthermore, the type specificity shown by these 8.8.-serum complexes can 
only be explained on the basis of a specific immunologic phenomenon. The 
greatest reactions observed were produced by the complex formed by the pa- 
tient’s own serum and the same tumor type 8.8. (7.e., Mel.-S.S.) in these 2 
melanoma cases (Table 3, Reactions A5 and A8). This was true in both patients. 
In Patient P, the most effective complex was Patient P’s serum-Mel.8.8. The 
next best was Patient P’s serum-Amel.-S.S. complex. In third place came Pa- 
tient D’s serum-Mel.-S.S. complex. Finally came Patient D’s serum-Amel.-8.8. 
complex, which elicited no reaction. 

The fact that even the same 8.S.-serum complexes caused different reactions 
when injected into the same or another patient, points strongly to the active 
role that the host plays in this final skin response. It also disproves the alterna- 
tive explanation that antigen-antibody complexes as such give rise to the skin 
reaction, with the host having only a passive role. If this were so, no differences 
would be observed when the 8.S.-serum complexes from a given patient were 
injected into that patient, or another. 

When serum-S.S. complexes are injected into the patient himself, preheating 
the serum before contact with S.S. does not materially reduce the reaction as 
compared with unheated serum. However, when these same 8.8. complexes are 
injected into another subject, the skin reactions are much less with preheated 
serum than with unheated serum. 

It appears as though the whole 8.8.-serum complex must be present (including 
a labile component) before this reactivity can be transferred into another person. 
In the patient himself, the presence of fragments of this 8.8.-serum complex, 
(even after heating to 60° or 65°C.) is enough to induce a marked response. Such 
a state of auto-hypersensitivity (in which a marked reactivity occurs even to 
antigenic fragments from the subject’s own tissues) is one aspect of cancer which 
needs to be studied further and its relationship to antibody behavior elucidated. 
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Patient P’s serum induced a 2+ immediate reaction when injected into Pa- 
tient P, and a 4+ immediate reaction when injected into Patient D. Patient 
D’s serum, on the other hand, induced a 1+ immediate reaction when injected 
into Patient D, but was inactive when injected into Patient P. 

This behavior is not unlike a similar difference noted between treated and un- 
treated ragweed-sensitive patients. In the treated patient a blocking (or neu- 
tralizing) antibody is demonstrable, whereas in the untreated patient, only the 
sensitizing reagin is found. In Patient D the antibody may have been mostly of 
the neutralizing rather than the sensitizing type already blocked with antigen, 
so that its injection into Patient P’s skin caused no reaction. In Patient P, the 
antibodies, being mainly of the sensitizing type, were not blocked and could 
therefore elicit an even more marked reaction when injected into Patient D’s 
skin. 

In both patients there was no reaction to normal lung 8.8. and normal muscle 
8.8. (Tables 2 and 3), indicating the absence of antibodies against normal tis- 
sues, and showing the neoplastic nature of this response. Furthermore, both 8.8. 
and P.L.S. behaved similarly, using the intradermal method. Their similar be- 
havior when using the Schultz-Dale method has already been described (1). 
This provides additional proof of the immunologic activity of the polysaccharide 
antigens prepared from tumor tissues. 

The serum component involved in this reaction is not a C-reactive protein, 
since by far its greatest activity is manifested in the immediate and not the 


delayed type of response. Moreover, heating the serum comiponent to 65°C. 
(which normally would make a C-reactive protein lose its capacity to react) does 
not affect the formation of these 8.S.-serum complexes. 


Significance of delayed reaction to S.S. 


The delayed type of reaction to S.S. observed in these 2 patients does not 
seem to conform to our present concepts. Delayed reactions, in general, are re- 
garded as a form of hypersensitivity of the “tuberculin type” in which cells but 
not circulating antibodies are involved, as shown by Chase (6). These are apt to 
be regarded as a handicap to the host. One would expect Patient D, with her 
better clinical behavior, not to show them. This was not the case. Patient D 
showed 2+ delayed reactions to both Mel.-S.S. and Amel.-8.S., and Patient P 
showed a 2+ reaction to Mel.-S.8., and a negative reaction to Amel.-S.8. It 
seems as if the delayed response to the intradermal injection of S.S. in this 
study has a significance not unlike that of the immediate response (7.e., a protec- 
tive significance). 

Polysaccharides, or their fragments, persist in the tissue cells for long periods 
after injection. The persistence of antigenic stimulation could give rise to anti- 
body molecules of unusually high combining-strength, since the combining- 
strength of circulating antibody seems to increase during the later stages of 
antibody formation according to Campbell (7). : 

These highly reactive antibodies with high combining-strength could become 
more adhesive to tissues and also could tend to adsorb §.S. to areas other than 
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TABLE 5 


intradermal Reactions in a Case of Melanoma (Patient P) Produced by Injection of the 
Patient’s Heated and Unheated Serum into the Skin over a Melanotic Nodule 
and into the Skin of a Neighboring Healthy Area 
Results are mean diameters (mm.) of erythematous area. (See Table 1 for inter- 
pretation of values in parentheses.) 


Over Nodule Healthy Skin 
Material Injected Intradermally 
(0.1 ml. of 1/10 dilution) 


Immediate Delayed Immediate Delayed 


. P. serum unheated 5 (1+) 1+) 
. P. serum heated, 60°C 0 (-) —) 
. P. serum heated, 65°C.............| 16 (8+) +) 


their reactive sites. They might, in fact, form “sticky” complexes with S.S. 
haptens, remain at the site of the injection, and maintain a state of equilibrium 
between 8.8. and antibody. Since such an equilibrium reaction of hapten and 
its antibody would soon favor dissociation (7), the antibody and 8.8. would 
become free again. A secondary interaction would then take place, with 8.8. 
attaching itself to the reactive sites of the antibody molecules. 

The idea that circulating antibodies could induce this delayed reaction at the 
site of accumulated antigen is supported by the finding (Table 5) that when 
Patient P’s unheated serum was injected into the skin over a fresh subcutaneous 
melanoma nodule (where no erythematous response had been observed as yet, 
and where a greater concentration of antigen was present), a delayed reaction 
was observed. This was not the case when the same serum was injected into the 
adjoining healthy skin. This delayed reaction was lost by heating the serum to 
60° and to 65°C. 

The relationship of these delayed-reacting antibodies to the erythema-induc- 
ing antibodies (fixed type) noted in Patient P is difficult to evaluate. It is pos- 
sible that the latter are antibodies formed in response to an even greater degree 
of stimulation of the reticuloendothelium. These antibodies may have lost some 
of their protective function, but still retain their “sticky” nature and tend to 
become fixed in the skin near an accumulation of antigen such as a melanoma 
nodule. 

This concept is supported by the finding that repeated daily intradermal tests 
with melanoma-S.8. over a four-day period showed a definite trend in both 
Patients D and P. Both immediate and delayed reactions to melanoma-S.S. were 
still present on the fourth day in Patient D. In Patient P there continued to be 
no immediate reaction (the production of reacting antibodies having been 
exhausted from the beginning by immunotherapy as shown in Table 2) but 
delayed reactions occurred at the start, though they disappeared at the end of a 
four-day period as a result of exhaustion by immunotherapy. At this time 
Patient P was exhibiting an extremely marked erythematous reaction of the skin 
over the melanoma nodule, whereas no similar reactions were seen in Patient D. 
Reactions to Mel.-S.S. serum complexes were decreasing in both patients. 


| 
1 0 (-) 1 (—) 
2 0 (—) 1 (-) 
3 | 0 (-) 2 (—) 
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It thus appears that in Patient P an alteration of the host’s immunity had 
taken place, so that gradually less protective circulating antibodies and more 
erythema-inducing antibodies of the fixed type were present in the skin in re- 
sponse to the repeated injections of antigen. 

The circulating antibody reserve was easily exhausted in Patient P—first, the 
immediate-reacting antibodies and then the delayed-reacting antibodies. The 
erythema-inducing antibodies, however, were coming into prominence at this 
time. In Patient D, circulating antibodies of both the immediate-reacting and 
the delayed-reacting type were still present at the end of the four-day period— 
the immediate type to about the same degree, and the delayed type showing a 
change of from 2+ to 1+. It looks as if, in the host defense, the first-line anti- 
bodies are the immediate-reacting antibodies to 8.8. The second line of defense 
is probably composed of the delayed-reacting antibodies to 8.8. A third line of 
defense is formed by the erythema-inducing antibodies which become fixed in 
the skin at the site of antigen accumulation. Should further stimulation follow 
this stage, abnormal antibodies against 8.S.-serum complexes are formed, which 
not only lack protective power, but are harmful to the host. These behave as 
auto-antibodies counteracting and blocking the protective effect of S.S. anti- 
bodies, thereby helping in tumor development. 


SUMMARY 


A new intradermal phenomenon has been found in 2 patients with melanoma 
—one with progressive disease (Patient P) who died a year later, and the other 
with a better host response (Patient D) who died two and one half years later. 

The intradermal injection into these patients of polysaccharides (S.S.) pre- 
pared from melanoma and amelanotic melanoma induced immediate reactions 
in Patient D but not in Patient P. This is attributed to protective, circulating 
antibodies present in Patient D but not in Patient P. 

Delayed reactions in these patients were not of the “tuberculin type,” but 
rather of the type due to sluggish and sticky antibodies produced in response to 
polysaccharide 8.8. which are of doubtful protective value. 

The injection of 8.S.-serum complexes induced a specific and marked skin 
reaction, particularly when the same type of tumor-S.S. and the patient’s own 
antibodies were used. 

Heating the serum of a given patient prior to contact with S.S. does not 
significantly reduce the reaction when the material is injected into that patient 
but does so when injected into another patient. A sufficient number of fragments 
of S.S.-serum complexes are present, even after heating to 60° or 65°C., to induce 
a marked response when injected into the same patient. This suggests a state of 
auto-hypersensitivity, which needs further study. 

Further evidence of the polysaccharide nature of cancer antigens is provided 
by this intradermal method. 
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RECENT STUDIES IN THE IMMUNOLOGY OF CANCER. III. 
DETECTION OF CANCER ANTIBODIES AND AUTO-ANTI- 
BODIES BY AN INTRADERMAL REACTION, WITH A REVIEW 

OF THE DETECTION IN HUMAN SERUM OF CANCER 
ANTIGENS BY THE SCHULTZ-DALE METHOD* 


JACK G. MAKARI, M.D., Dieu.T.M.& H., Sc.M.** 
Research Department, Muhlenberg Hospital, Plainfield, New Jersey 


The use of the Schultz-Dale test for the detection in human serum of cancer 
antigens was to have been presented at the Laboratory Section of the American 
Public Health Association meeting two years ago. However, since the results 
seemed too good to be true, the presentation was postponed. Because of the 
great impact which any phenomenon or test dealing with cancer diagnosis has 
on the medical profession and the general public, it was decided to wait until 
others could verify this work. It has been confirmed by Dr. Burrows of Queen’s 
University, Belfast. At present, a new and related immunologic phenomenon, 
namely, the use of an intradermal reaction for detection of antibodies in cancer, 
can be added. 

Earlier concepts in the area of cancer diagnosis by immunologic methods were 
the stepchildren of the golden era of bacteriology. They were based on the 
following postulates: 1) if we could not grow a causal agent in our test tubes, 
i.e., if we could not isolate the invader, we would promptly abandon the search 
and seek evidence of the host response in the form of antibodies, and 2) if we 
could not demonstrate polyvalent or bivalent antibodies by our standard pre- 
cipitation or complement fixation techniques, or if our results were contra- 
dictory, we would desert the whole field of immunology and declare it to be 
fruitless. 

Now, we can present evidence of the fallacies in these two statements, and 
demonstrate the highly significant role which immunology can play in cancer 
research. A disease-causing agent has two distinct characteristics: 1) it will 
either grow in, or damage other cells (7.e., it infects tissues), and 2) it will stimu- 
late the formation of specific antibodies when injected into a living host (7.e., it 
is antigenic). 

The virologists with their electron microscopes are looking for the infective 
agents that cause tumors. The biologists are talking about carcinogens. Let us 
seek a cancer antigen (or perhaps a partial antigen, a hapten). This was the idea 
behind our first approach—the detection in human serum of cancer antigens by 
the Schultz-Dale method. 

Antibodies are of two main types: 1) bivalent or polyvalent antibodies which 
precipitate or fix complement, and 2) univalent antibodies which, though not 


* This paper was presented before the Laboratory Section of the American Public Health 
Association at the Eighty-Sixth Annual Meeting in St. Louis, Mo., October 30, 1958. 
** Director of Research, Muhlenberg Hospital. 
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detectable by standard methods, can be demonstrated by the Schultz-Dale and 
intradermal reactions. 

While the immuno-chemists are busy weighing their precipitates and while 
the orthodox immunologists are still searching for more sensitive methods of 
recording their polyvalent antibodies, let us look for univalent antibodies. This 
idea prompted the second phase of our approach. We hoped to detect cancer 
antibodies by an intradermal reaction. 


THE DETECTION IN HUMAN SERUM OF CANCER ANTIGENS, BY THE SCHULTZ-DALE 
METHOD 


In our search for cancer antigens, the Schultz-Dale method offered a number 
of advantages over the standard methods: a) it is one of the most sensitive 
methods in immunology (1); 6) it can detect univalent antibodies which are not 
detectable by precipitation or complement-fixation methods (2, 3); and c) it 
provides a means of identifying the various components of mixed antigen anti- 
body systems (4). 

The last of these is especially important in cancer immunology, and is one of 
the major deficiencies of other techniques. When cancer homogenates are in- 
jected into a host, both cancer and normal-tissue components are introduced. 
Therefore, the resultant antibodies are not only anticancer but also antinormal. 
With the usual techniques it is hard to tell whether a certain antigen antibody 
reaction is due to the cancer-anticancer system or to the normal-antinormal 
system. With the Schultz-Dale test, however, it is easy to do so, because the 
normal-tissue antibodies are first neutralized by normal-tissue antigens (by a 
process of desensitization) leaving the pure cancer antibodies available for the 
detection of the specific cancer antigens. 

The detailed methods and our results have been previously published (5, 6). 
Briefly, homogenates from cancer tissues together with Freund’s adjuvants were 
subcutaneously injected into immunized female guinea pigs. The pigs were 
sacrificed and their excised uterine horns (coated with antibodies) were then 
immersed in a Schultz-Dale bath. The addition of an appropriate antigen (con- 
tained in serum from cancer patients) produced a local anaphylactic response 
due to the antigen-antibody union. Previously, normal serum had been added to 
the bath to neutralize the normal-tissue antibodies coating the muscle. 

The nature of the immunizing antigen determined toa great extent the resultant 
reactions of the coated uterine segment. When carcinoma homogenates or Hela 
cells were used without centrifuging, false positive reactions appeared. However, 
when these homogenates were centrifuged at 3,200 rpm, the sediment discarded 
and the supernatant then centrifuged at 4,000 rpm, this sediment produced a 
specific result. It was positive in 96.8 per cent of carcinoma cases, in 4.8 per cent 
of noncarcinomatous disease, and in 4 to 5 per cent of cases from the cancer de- 
tection clinic. 

Burrows (7) has recently confirmed these findings in 301 carcinomas and 207 
patients with noncarcinomatous disease. He obtained positive reactions in 96.7 
per cent of carcinomas (compared to our 96.8 per cent) and in 3.3 per cent of 
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other diseases (versus our 4.8 per cent). This establishes the procedure as a 
specific diagnostic test for carcinoma. 

It is reasonable to suppose that the change from a state of carcinogenesis to 
pre-tumor, tumor, and tumor differentiation is associated with a gradual increase 
in the size of the antigenic particles as these particles become incorporated with 
certain components of the host. Conversely one would expect that by using anti- 
genic particles smaller than those used in our original work, components which 
are less group-specific and which have a wider antigenic spectrum would be 
found. Furthermore, by the use of carcinogens or of supernatants of the smallest 
particle size, it should ultimately be possible to reach the lowest common de- 
nominator of all tumors, and to detect in human serum certain carcinogen-like 
substances in the early stage of carcinogenesis before clinical tumors develop. 

We have recently presented evidence in support of this hypothesis (8). Using 
a carcinoma sediment obtained by centrifugation between 3,000 and 10,000 rpm 
instead of 3,200 to 4,000 rpm used in the original work, it was possible to diag- 
nose accurately 89 per cent of 262 carcinomas, 73 per cent of 130 malignant 
tumors other than carcinoma, and 94.2 per cent of 35 benign tumors. In 59 pre- 
cancerous lesions and suspected tumors 77.9 per cent of the results were positive, 
but in only 12.5 per cent of 80 healthy donors and 12.5 per cent of 704 blood- 
bank specimens of serum were positive results obtained. This modification could 
be useful as a tumor screening procedure, and the original method described would 
serve as a specific diagnostic test. 

In a third modification (9), by using both the carcinoma supernatants after 
centrifugation at 10,000 rpm and methyl cholanthrene (MC) to immunize pigs, 
MC-like substances and antigens immunologically similar to carcinoma super- 
natant were detected in 90-100 per cent of proven carcinoma cases, in 80 per cent 
of tumors other than carcinoma, and in 47 per cent of a small number of appar- 
ently healthy persons. 

Whereas the two previous methods were aimed at cancer diagnosis, this most 
recent modification (with its ability to detect MC-like substances in the sera of 
apparently healthy persons) might provide an opportunity not only to prevent 
cancer, but also perhaps to institute chemoprophylaxis. 

This goal is made possible by our recent findings (10) concerning the polysac- 
charide behavior of cancer antigens. In fact it was this observation that prompted 
us to proceed with the intradermal test. 


DETECTION OF CANCER ANTIBODIES AND AUTO-ANTIBODIES BY AN INTRADERMAL 
REACTION 


Polysaccharide antigens (unlike lipid antigens) possess a high degree of speci- 
ficity and (unlike protein antigens) are much simpler to work with. Moreover, 
the antibodies directed against polysaccharide antigens seem to have a protective 
function of great significance to the host. The work of Francis and Tillet (11) 
with solutions of pneumococcal polysaccharides injected intradermally into 
patients recovering from lobar pneumonia, showed that a positive response sig- 
nified the presence of type-specific antibodies in the subject’s blood. Francis (12) 
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later proposed the general use of the skin test in pneumonia, both as a guide to 
scrum therapy and as a prognostic aid. Here a negative result indicates the need 
for further serum therapy, whereas a positive result indicates that recovery has . 
begun. Patients in whom a positive reaction fails to develop (an indication of 
lack of antibodies) do not survive. Wood (13) showed that the immediate wheal 
and erythema observed after the injection of the appropriate polysaccharide 
into patients convalescing from pneumonia are due to a local union of polysac- 
charide and antibody. 

Having established the polysaccharide behavior of cancer antigens, and know- 
ing the behavior of polysaccharides injected into the skin, it was important to 
find out whether our cancer polysaccharides followed the same pattern as pneu- 
mococeal polysaccharides. The latter produce a reaction of the immediate type 
when injected intradermally, and will immunize not only guinea pigs but also 
man. 

Studies were first conducted on 2 volunteers with melanoma. One had a year’s 
previous history and a downhill course ending in death twelve months after 
immunotherapy. The other had a ten-year history of recurrences and a better 
host response (survival for two and a half years after immunotherapy). These 
results are presented in the preceding article in this issue of the Journal (14). 

In these studies, after repeated immunization with a polyvalent (melanoma, 
carcinoma and fibrosarcoma) polysaccharide vaccine, an attempt was made to 
inject the specific polysaccharides intradermally, with the intention of measuring 
protective antibodies as Francis and Tillet did with pneumonia. In addition, 
attempts were made to allow the polysaccharide to form a complex with its 
specific antibody (by contact at 5°C. for thirty minutes). This polysaccharide- 
antibody complex (S.8.-Ab.) was then injected intradermally into these patients 
to detect the presence of auto-antibodies. 

The presence of auto-antibodies against polysaccharide-antibody complexes 
might well detract from the protective function of the latter, and is consistent 
with our knowledge of the clinical inefficiency of the host respc. ise in cancer. 

Results of this preliminary study showed that the immunologic specificity of 
the new polysaccharide-antibody complexes was distinct from that of the poly- 
saccharide alone. Furthermore, it pointed to a direct correlation between the 
presence of auto-antibodies and clinical cancer. 

The question was then raised as to the possible use of this intradermal phenom- 
enon as a diagnostic test for cancer. A physician in his office could easily perform 
the test. Such a simple procedure would be most helpful in the mass screening of 
general populations and in epidemiologic studies, as well as in the early diagnosis 
of cancer in individual cases. It would also provide an excellent opportunity 
for the study of host-tumor relationships. The following results show this to be 
a distinct possibility. 

The testing procedure was carried out as follows: Sensitizing substances (S.S.) 
which behave as polysaccharides were obtained from carcinoma, fibrosarcoma 
and lymphoma. These were Seitz-filtered and exposed to ultraviolet light 
for one hour. Next these S.S. were diluted to 1/800 in isotonic sodium chloride 
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and also in serum from the patient to be tested, and left for thirty minutes at 
0°-5°C. to allow 8.8. complexes to be formed. The solutions were then injected 
intradermally in amounts of 0.1 ml. The area of erythema was measured immedi- 
ately after injection, the mean of two diameters at right angles being recorded 
in millimeters. Reactions obtained with the 8.8. in saline, indicating the presence 
of antibodies (Ab.), were regarded as an indication of the host’s immunity. Reac- 
tions obtained with 8.8.-Ab. complexes, on the other hand, demonstrating the 
presence of auto-antibodies, were thought to indicate a derangement in the host 
defenses which might be associated with the presence of either a susceptibility 
to cancer, or the disease itself. Auto-antibodies were recorded in terms of a ratio 
of the erythema obtained by the 8.S.-Ab. complex to that of Ab. alone. A ratio 
below 1.20 is considered a negative result, a ratio between 1.20 and 1.39 as 
doubtful, and a ratio of 1.40 or above as positive. 


AUTO-ANTIBODIES AND HOST TUMOR RELATIONSHIPS 


Table 1 shows the distribution of the results of skin tests for auto-antibody in 
191 subjects. In the 52 untreated carcinoma patients, the mean auto-antibody 
ratio for carcinoma was 2.71, for fibrosarcoma 1.99, and for lymphoma 2.02, with 
a mean of 2.24. In surgically treated carcinomas, the mean for the three auto- 
antibodies was reduced to 0.80, and in cured carcinoma (patients with no disease 
after five years) this auto-antibody ratio was further reduced to 0.42. It is of 
interest that in these untreated carcinoma patients the highest auto-antibody 
ratio was against carcinoma 8.8.-Ab., which was the same type of tumor from 
which the patient was suffering. 

Untreated benign tumors showed a very high auto-antibody ratio of 8.90, 
which again was reduced to 0.89 in treated cases and to 0.68 in cured cases. It is 
noteworthy that in this group the ratio was highest for lymphoma and lowest 
for carcinoma. Similarly, for other tumors the ratio was highest for fibrosarcoma 
(1.73) and lowest for carcinoma (0.71). Volunteers, pregnant women, and cases 
of non-tumorous diseases showed a mean ratio of 1.24, 1.13 and 1.02 respectively; 
again carcinoma was associated with the lowest ratios. 

In the 2 cases of hyperplasia (chronic cystic mastitis and hypertrophy of the 
prostate) results were negative for auto-antibodies—a mean ratio of 1.08 for 
carcinoma, 0.44 for fibrosarcoma and 0.90 for lymphoma. The 4 cases of hyper- 
keratosis, however, showed a mean ratio for carcinoma of 1.21 (doubtful), and 
ratios of 0.80 and 0.97 (negative) for fibrosarcoma and lymphoma respectively. 

A comparison of the various stages of carcinoma shows that at the early stage 
(when it is still localized) an auto-antibody ratio of 2.19 for carcinoma was ob- 
tained, as opposed to 4.87 in the period of active extension and 1.06 in the late 
stages with distant metastasis. 

It appears, therefore, that during the period of tumor activity and especially 
in the early stages, many more auto-antibodies are produced. During the terminal 
stages this host response is less pronounced, possibly due to exhaustion of the 
antibody-producing mechanism. 

It is of great interest that patients tested five years after treatment (7.c., 
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TABLE 1 


Mean Auto-Antibody Response of 191 Subjects to Intradermal Injection of Carcinoma, 
Fibrosarcoma and Lymphoma Polysaccharide-Antibody Complexes, Expressed as the Ratio 
between the Area of Erythema Induced by These Complexes and That Induced by Antibody 
Alone 


Subjects Ratios 


Fibrosar- 


Category Carcinoma 


Lymphoma 


Non-tumorous diseases................ .78 


Carcinoma 


Benign Tumors 


“cures”) had no auto-antibodies whatsoever, and that only a few of those tested 
immediately after surgical treatment still had auto-antibodies. How does Nature 
achieve this condition? Can we imitate her? 


DETECTION OF AUTO-ANTIBODIES—A SCREENING PROCEDURE FOR TUMORS 


Table 2 shows the auto-antibody results in terms of individual cases rather 
than in terms of mean values. In any person in whom the auto-antibody ratio 
was greater than 1.40 to one or more of three 8.8. types studied the result was 
considered positive for carcinoma. In any person showing an auto-antibody 
ratio between 1.20 and 1.39 to one or more types the result was considered 
doubtful, and in those with ratios below 1.20, negative. 


Average 
1.37 1.24 
P| | 1.13 1.13 
1.06 1.23 1.02 
52 
3 | 2.19 1.52 1.87 1.86 
20 | 4.87 2.78 2.35 | 3.33 
29 | 1.06 1.68 1.84 1.53 
6 AT 31 49 42 
6 
3 | 7.40 | 10.40 | 10.00 | 9.10 
3 | 5.90 5.60 7.90 | 8.80 
9 93 72 1.03 
3 74 61 70 68 
4 1.21 97 99 
4 1.14 68 96 92 
71 1.73 1.07 
| | | I | 
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TABLE 2 


Presence of Auto-Antibodies in 191 Subjects, Detected by Skin Testing with 
Polysaccharide-Antibody Complexes 


Subjects Results of Skin Test 


Category 


Doubtful 


Negative 


7 (22%) 


15 (47%) 


Pregnant women................. 


2 (50%) 


1 (25%) 


Non-tumorous diseases........... 


5 (17%) 21 (73%) 


Carcinoma 
A. Untreated.................. 
0650500695 0 (0%) 
10 (34%) 


Benign Tumors 
A. 
ves (100% ) (0%) (0%) 
(67%) (0%) (33%) 
(22%) (11%) (67%) 
(0%) (33%) (67%) 


(50%) (50% ) (0%) 


2 (33.3%) (33.3%) 
2 (12%) (25% 
0 (0%) (22%) 


(33.3% 


10 (63%) 
7 (78%) 


* A positive result is one wherein the ratio between the area of erythema induced by 
polysaccharide-antibody complex to that induced by antibody alone exceeds 1.40. A ratio 
of less than 1.20 is a negative result and a ratio from 1.20 to 1.39 is ‘“‘doubtful.’’ Polysac- 
charides used were carcinoma, fibrosarcoma and lymphoma. In any subject showing a 
positive reaction to one or more, the result was considered positive for cancer. 


This subdivision appears useful, since this special application of the skin test 
is intended for screening rather than diagnostic purposes. Our previous studies 
with the Schultz-Dale test using this same fraction of carcinoma antigen (7.e., 
that centrifuged between 3,000 to 10,000 rpm showed it to have screening value. 
Here, the same fraction was used as for immunizing guinea pigs, except that 
instead of the original antigen, its sterile polysaccharide was injected intrader- 
mally into man. 

It is apparent from Table 2 that a positive carcinoma auto-antibody result 
was obtained in 31 per cent of the volunteers, in only 10 per cent of patients 
with diseases other than tumors, and in 25 per cent of pregnancies. In carcinoma 


22 
| | 3 (10%) | 
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patients, however, all of the results were positive when the tumor was still 
localized, 85 per cent when the tumor had reached the stage of extension, and 60 
per cent when there was metastasis to distant areas. With surgical treatment, 
positive results were decreased to 9 per cent, and when patients with carcinoma 
had survived beyond five years (‘‘cures’”’), the percentage of positive reactions 
Was zero. 

Similarly, regarding benign tumors tested for carcinoma-S.S. auto-antibody, 
all of the solid tumors and 67 per cent of the cystic tumors tested before operation 
yielded positive results. Surgical removal of benign tumors decreased the pro- 
portion of positive results to 22 per cent. In patients with benign tumors who 
survived beyond five years (“‘cures’’), there were no positive results with the 
test. 

Thirty-three per cent of patients with other tumors exhibited reactions to 
carcinoma auto-antibody, whereas in patients with hyperplasias the results were 
negative. In hyperkeratosis there were reactions in 50 per cent of the cases. In 
cases with a questionable diagnosis there was a reaction in 63 per cent; and in 
known carcinoma with questionable recurrence, reactions occurred in 78 per 
cent. 

Table 2 also shows the distribution of doubtful and negative results. The rate 
of doubtful reactions in carcinomas and solid benign tumors was lowest (0-9 
per cent). In benign cystic tumors and other malignant tumors 33 per cent of 
the reactions were doubtful, whereas in volunteers and patients with non- 
tumorous diseases the percentages of doubtful reactions were 22 and 17 respec- 
tively. Hyperplasias showed a greater incidence of doubtful reactions (75 per 
cent), but no positive results. In hyperkeratosis, however, the results were 50 
per cent doubtful and 50 per cent positive. It is of interest that none of the 
patients with early localized carcinoma and untreated solid tumors showed 
negative findings. In cases of carcinoma with extension, results were 10 per cent 
negative, and 34 per cent negative in cases with metastasis. In surgically treated 
and “‘cured”’ cases the results were 67—100 per cent negative. 

These findings indicate the usefulness of this screening test in the detection of 
early cancerous changes and in predicting the activity of the disease. Results are 
positive in 100 per cent of localized carcinomas, and in 90 per cent (85 per cent 
positive and 5 per cent doubtful) of carcinomas with local extension. Failure to 
detect more than 67 per cent (60 per cent positive and 7 per cent doubtful) of 
cases of late metastatic carcinoma is not a serious handicap. Late metastatic 
cases do not offer a diagnostic problem in most instances, so this should not 
detract from the usefulness of the procedure. Of the 6 patients with carcinoma 
who died within two weeks after the skin testing, only 1 had a reaction; in 1 
the findings were equivocal, and in 4 there was no reaction. 

We have found the skin test to be most helpful in cases in which the diagnosis 
of cancer is questionable. Of the 16 cases in this group, a final diagnosis was 
reached in 12. Ten of these diagnoses were confirmed by pathologic studies in 
addition to clinical and laboratory procedures. These results are shown in Table 
3. Among these 12 cases, the 5 with negative results of skin tests ended with a 
final diagnosis other than cancer. In 5 of the 7 remaining cases in which there were 


TABLE 3 
Follow-up Study of Cases with Questionable Clinical Diagnosis of Cancer 


Subject 


Tentative 
Diagnosis 


Result 
of Skin 
Test for 
Tumor 
Auto- 
anti- 
body 


Final Diagnosis 
(pathologic confirmation) 


Abdominal 
neoplasm? 


Fever; ori- 


gin? 


Lung cancer? 


Lung cancer? 


Intestinal 
obstruc- 
tion; 
cause? 


Carcinoma 
of breast? 


Cancer of 
pancreas? 


Brain tumor? 


Cancer of 
liver? 


Brain tumor? 


Intestinal 
carcinoma? 


Cancer of 
stomach? 


Adenocarcinoma of 
liver and subphre- 
nic abscess 


Retroperitoneal  sar- 
coma; metastasis to 
rt. kidney and both 
adrenals 


Carcinoma of lung; 
metastasis to pleura 


Carcinoma of pan- 
creas; metastasis to 
lungs, liver and 
kidney 


Adenocarcinoma of 
colon 


Chronic cystic mas- 
titis 


Cirrhosis of liver* 


Epilepsy 


Cirrhosis of liver* 


Epilepsy 


Granulomatous tis- 
sues; chronic in- 
flammation with fi- 
broblastic response 


Peptic ulcer’ with 
heavy infiltration 
and marked fibro- 
blastic response 


Diagnostic problem; 
Papanicolaou smears 
of abdominal fluid, 
negative for cancer; 
diagnosed ne- 
cropsy. 


Diagnostic problem; 
diagnosed at ne- 
cropsy. 


Biopsy of bronchus, 
negative; biopsy of 
pleura, positive for 
cancer. 


Biopsy, negative; sur- 
gical specimen, posi- 
tive for cancer. 


Surgical specimen, posi- 
tive for cancer. 


Surgical specimen, 
negative for cancer. 


Bronchoscopy and _bi- 
opsy, negative for 
cancer. 


No pathologic studies. 


Bronchoscopy and _ bi- 
opsy, negative for 
cancer. 


Biopsy (earlier), ap- 
pearance of carci- 
noma; surgical speci- 
men negative for can- 
cer. 


Surgical specimen, neg- 
ative for cancer. 
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* Final diagnosis made on clinical and laboratory grounds only; in all other cases there 
was pathologic confirmation as well. 
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positive results with skin tests, the diagnosis was later confirmed by pathologie 
examination of tissues; in the 2 others (Cases 11 and 12) the final pathologic 
diagnosis was thought to be chronic inflammation, although in Case 11 an earlier 
biopsy Was reported as showing carcinoma. In both Cases 11 and 12 there was 
heavy infiltration with a marked fibroblastic response. Could this fibroblastic 
response be a successful attempt on the part of the host towards complete re- 
covery? Could this represent a cure on the microscopic level but a continued 
activity on the submicroscopic or immunologic level? Or was there a latent 
tumor elsewhere in these 2 patients aged 62? 

Of interest here are the negative findings in the Papanicolaou smear in Case 
1, and the negative biopsy findings in Cases 3 and 4. Final pathologic exami- 
nation of tissues as well as skin tests indicated cancer in all 3 cases. 

Other fields in which the skin test was most helpful was the follow-up of 
cancer patients after operation, and the detection of recurrence at an early stage. 
These studies are being continued and will be reported later. 

The fact that in some so-called normal subjects there are positive findings 
with the test should not detract from the usefulness of the procedure, since it is 
only for purposes of screening. It may well be that such persons are susceptible 
to cancer or already have it in a latent form. 


DISTRIBUTION OF ANTIBODIES TO CANCER POLYSACCHARIDES: ITS USE AS AN 
EPIDEMIOLOGIC TOOL 


Antibodies to cancer polysaccharides (Table 4) were twice as prevalent in 


volunteers as in patients with diseases other than carcinoma. These volunteers 
were younger than the patients with other diseases (mean age of the former was 
36.7 years as compared with 59.3 for the latter). Does this reflect a state of 
immunity in the younger age groups, which wanes as they grow older? 

The distribution of antibodies in volunteers, when related to age, shows this 
to be the case (lig. 1). The highest values were seen in the youngest age groups, 
and the lowest in the group aged 40-59, with a slight increase in the group above 
60. To our series of volunteers we recently added 10 members below the age of 
14. These showed the highest levels of immunity. 

This introduces a new concept of great interest. Host-tumor interaction per- 
sists throughout a person’s lifetime; it is not limited to the cancer age. Anti- 
bodies have been found at 214 years of age. For antibodies to be produced, 
antigens which are related in some way to the causative agents must be present. 
Do these antigens exist in still younger age groups? Are they transmitted from 
mother to baby in utero? Or does a baby come in contact with the causative 
agent as he breathes the polluted air of our highly industrialized cities? Answers 
to these and other questions are of the utmost significance in our outlook on 
cancer and in our studies of the epidemiology of this disease. 

This concept could clarify the influence of heredity and environment on the 
host-tumor relationship. It could also reveal the exact role that cigarette smok- 
ing, air pollution, and other environmental factors play in the causation of 
cancer. 


JACK G. MAKARI Vol. VIII 
TABLE 4 


The Mean Antibody Response of 191 Subjects Expressed as the Area of Erythema 
Induced by Intradermal Injection of Carcinoma, Fibrosarcoma and Lymphoma 
Polysaccharide Antigens 


Subjects Areas of Erythema (mm.) 


Category 


Carcinoma- 
Ss 


Fibrosar- 
coma-SS 


\Lymphoma- 
Ss 


10.03 


6.86 


8.23 


Pregnant women...................... 


8.37 


8.25 


9.00 


Non-tumorous diseases................ f . 5.83 


Carcinoma 


Benign Tumors 
A. 


9.97 11.90 10.60 


9.46 10.33 13.17 10.99 


EVIDENCE FOR AN ANAMNESTIC REACTION TO CANCER POLYSACCHARIDES 


An important factor in immunization is the specific anamnestic reaction, 
manifested by an increased rate of antibody production upon re-injection of the 
same antigen. Can we elicit this reaction? It has been shown (15) that in humans 
the intracutaneous route is effective for production of antibodies to polysac- 
charides. How would the anamnestic reaction after two weeks differ in young 
volunteers (whose antibody level is already high) as compared with an older 
group (whose antibody level is low)? 

Twenty-five volunteers were chosen for a second polysaccharide skin test two 
weeks after the first. Twelve were below, and 13 were above the age of 40. Re- 
sults are shown in Figure 2. Those below 40 showed an increase equal to 2.7 
times the original antibody level, whereas those above 40 showed a surprising 
increase of 7.5 times the first level, although the final level reached was still less 


5.51 
52 
3 8.17 12.50 14.50 11.72 
20 9.93 6.43 7.33 7.90 
29 11.07 8.60 9.04 9.57 
11 6.32 8.36 5.50 6.73 
6 4.92 4.00 3.67 4.20 
| | | | 
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40 4.0- CARCINOMA ANTIBODY 
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Auto-Antibody Rat 
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years | 15-19 | 20-39 | 40-59 | 
years years years years 


Distribution of Antibodies and Auto- 
Antibodies in Healthy Volunteers 
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w 


~ 


Mean Diameter in mm. 


4 40 years #40 years 
INCREASE 2.66 TIMES/} INCREASE 7.46 TIMES 


Anamnestic Reaction to 
Cancer Polysaccharides 


Figure 2 


than that in the younger group. These results indicate that the cancer poly- 
saccharides tested have an immunizing property when injected intradermally. 
It seems reasonable to suppose that this immunization could be utilized in the 
prevention of cancer. 
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SUMMARY AND CONCLUSIONS 


1. Using the Schultz-Dale reaction, it is possible to detect carcinoma antigens 
with a great degree of accuracy and to use this procedure: 

a) as a specific diagnostic test for carcinoma, 

b) as a screening method for tumors, and 

c) as a screening method for carcinogen-like substances. 

2. Using an intradermal reaction with polysaccharide antigens from carci- 
nomatous tissues and polysaccharide-antibody complexes, antibodies and auto- 
antibodies can be detected to a high degree and such information is of use for: 

a) diagnosis of tumors in early cases and in cases in which the presence of a 

tumor is still questionable, 

b) demonstration of activity following surgical removal of a tumor, and 

c) epidemiologic studies of possible causative factors (environmental or 

hereditary) in cancer. 

3. The polysaccharide antigen seems to possess immunizing value, as measured 
by the anamnestic reaction induced by a second injection in volunteers. The 
possible use of this induced immunity in the prevention of cancer is discussed. 

4. The presence in cancer of antibodies against tumor—polysaccharide-anti- 
body complexes (7.e., auto-antibodies)— suggests a state of auto-immunity. In 
addition, the marked tissue hyperactivity to complexes of polysaccharide tumor 
antigens and the patient’s own antibodies suggests a state of auto-hypersensitivity. 
These immunologic findings throw more light on the nature of cancer. 
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CANCER CONTROL IN VIEW OF ITS PRESENT BACKGROUND* 
STANLEY P. REIMANN, M.D.** 


Institute for Cancer Research, Philadelphia 11, Pennsylvania 


The interests of The American Geriatrics Society are directed more specifically 
to older people, so it seems fitting to slant at least some of our thoughts about 
“cancer control” to this phase of the subject, always remembering that certain 
fundamentals apply to all ages. The difference between physiologic age and 
calendar age has been appreciated for centuries. Other things being equal, in 
order to live a long physiologic and calendar life we must choose the right grand- 
parents—a statement which immediately plunges us into the deep waters of 
genetics. But heredity and environment are intertwined and it often proves 
difficult or impossible to assess the relative roles played by these two factors in 
the production of a given characteristic. Nevertheless, we attempt it. I wouldn’t 
ask the question, “‘Which is more important—heredity or environment?” any 
more than I’d ask the question, ‘‘Which is more important in a ball game—the 
ball or the bat?” This is simply another way of saying that many of the difficulties 
encountered by older people are due to environmental insults, occurring perhaps 
years before. The understanding of their significance can do no more and cer- 
tainly should do no less than keep pace with our general knowledge of physiology 
and pathology. Heredity enters into the picture, for reversal of disease and re- 
coverability are linked to constitutional toughness; this is an all-inclusive de- 
scription, encompassing adaptability, resistance, immunity, healing ability, 
stability of chemical equilibriae, proliferating and differentiating capacities of 
cells, and a thousand and one other variables. 

The probability curve of cancer incidence in a general population reaches its 
peak in the group aged 52 to 58 years. However, such statistics are guides only 
for information regarding mass populations. In any case, we as physicians deal 
with individuals; statistics must be kept in their proper place as probabilities 
which are not necessarily applicable when a diagnosis must be established in a 
specific individual at a given time. Some authors weight data in various ways 
and say that in any person who lives long enough some form of cancer will de- 
velop. This statement is akin to many loosely made remarks, and indicates the 
need for the criterion applied by the late Dr. A. J. Carlson, fondly known as Ajax. 
After listening to conclusions reached by someone seeking his advice, he inevi- 
tably popped the question, ‘‘What is the evidence?” Other variables being nearly 
equal, as the years roll by there is a greater chance for predispositions to manifest 
themselves whether to cancer, arthritis, arteriosclerosis or many other condi- 
tions. There is also longer exposure to irritants. Experimental work in carcino- 
genesis discloses that time is an important factor, the length depending partly 


* Presented at the 16th Annual Meeting of the American Geriatrics Society, Atlantic 
City, New Jersey, June 4 and 5, 1959. 
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ou the potency of the carcinogen. Interestingly enough, time operates both in 
younger and older animals in practically equal degrees with a given carcinogenic 
agent such as dibenzanthracene or methyl cholanthrene. Nothing definitive 
seems to be known about the susceptibility of older cells to development of 
cancer. Perhaps older persons are no longer as firmly in the grip of chromosomes 
as are younger persons, a speculation which will raise howls from geneticists. 
Perhaps as chromosomes grow older they are more susceptible to damage, as are 
the older clones of paramecia (Sonneborn), or more susceptible to somatic muta- 
tion, a “cause” of cancer suggested years ago and quite popular at present. 

These thoughts breed other thoughts, as speculations always do. It is of the 
essence in biology that completely differentiated cells can no longer multiply. 
Call them specialized, mature, or even old cells; yet no matter how old the 
person, these cells are still able to heal wounds and produce hyperplasias for 
function or replacement. Even in old age, the breast and uterus can undergo 
hyperplasia as a result of the administration of hormones or of secretions from 
endocrine-producing tumors. Thus potentialities for cell division remain until 
death. Shall we consider these reserve cells or ‘‘spare parts’’ old, and therefore 
turn them over to geriatric specialists for study, or shall we think of them as 
young and therefore to be studied by pediatricians? Or shall we think of 
ourselves and other organisms as both young and old? It is obvious that if cell 
division is possible in old people, all of the fundamentals of cell physiology and 
dynamics hold good. Therefore, constant attention must be paid to the ever- 
increasing basic knowledge of growth and development, both normal and abnor- 
mal. A whole course and not a short discourse like this would be necessary to 
consider this subject. 


EARLY DIAGNOSIS 


Early diagnosis is the basis of cancer control today as it was centuries ago, 
for instance, in Nineveh about 800 B. C. Early diagnosis, but how! More and 
more stress is being laid upon annual or semi-annual checkups. Disregarding 
other conditions which may be found at such examinations, the following may 
be said in respect to cancer. Lesions of the skin may be detected by inspection. 
The presence or absence of lumps in the accessible lymph nodes and other super- 
ficial parts of the body such as the thyroid gland, can be detected by inspection 
and by palpation. Simple instruments that every physician should be able to 
handle can be used to inspect the mouth, the pharynx and the nose. Lumps in 
the breast are palpable. Bimanual pelvic examination followed by the use of a 
well-fitting speculum, a good light, and a suspicious mind will detect abnormal- 
ities of the cervix, an enlarged body of the uterus, or masses on either side. Half 
of the cancers of the large bowel occur in the rectum low enough for an exploring 
finger to discover that something is wrong. Proctoscopic and sigmoidoscopic 
examinations demonstrate lesions for definitive diagnoses. A complete cell count 
reveals abnormalities in the blood. Urine examinations, not of one specimen but 
of several obtained at different times, show the presence or absence of blood and 
other abnormal constituents. Palpation of the abdomen will reveal abnormalities 
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in this area, but unfortunately, not early as a rule. Percussion and auscultation 
of the chest followed by an x-ray film will uncover lesions in this area—again, 
unfortunately, only after they have reached a certain size. When all these exam- 
inations have been carried out with negative results, about 70 per cent of the 
areas of the body most likely to harbor a cancer can be eliminated. Early cancer 
of the stomach, pancreas, or gall bladder cannot be demonstrated in these 
examinations. However, if symptoms are present, further exploration can be 
made with the instruments at our command, such as the x-ray machine, the 
cystoscope, the bronchoscope and others; even surgical exploration pays at times. 
Physical examination 

Every doctor’s office can be a health examination-cancer detection center, but 
experience has shown that several pitfalls must be avoided. One is failure to tell 
the patient and relatives that although the examination is quite complete, 
nevertheless it covers, not 100 per cent, but perhaps only 70 per cent of the com- 
mon sites of cancer. In the early days of this type of propaganda a number of 
centers were given the name ‘Cancer Examination and Prevention Clinic.” 
Occasionally a patient has been given a clean bill of health only to have her 
return six months later with a definite cancer of the cervix. It is embarrassing, 
as an understatement, to have the patient remark, “I was here six months ago 
and you found nothing. Now you find a cancer of the cervix. Why didn’t you 
prevent it?” 

The gist of early diagnosis is the identification of a lesion, the nature of which 
cannot be discerned by mere inspection and palpation. When a lump or an ulcer 
is large enough and has extended far enough to be clinically identified as cancer, 
there usually is no need for a physician to make the diagnosis; likely enough the 
patient’s grandmother can make it. If the physician suspects early cancer in a 
patient who comes to him for diagnosis, he should tell the patient that the 
trouble is so early that it cannot be identified without further procedures (such 
as biopsy), even though the results of physical examination have been negative. 

Incidentally, how often do physicians themselves have physical examinations? 
A pamphlet published by Parke, Davis & Company in October 1958, entitled 
“The Doctor’s Health,” tells us that less than half of 9396 physicians had had 
physical examinations within the previous year and a half; 20 per cent had 
allowed four years to elapse; and many had never undergone an examination! 
Biopsy 

Present-day instruments allow biopsies of many areas, not only on the surface 
but from internal parts. Specimens may be obtained through the bronchoscope, 
the cystoscope, the sigmoidoscope, or by cannula from bones and lumps in soft 
tissues beneath the surface. A few points about biopsy may be in order, even 
though they are well known. Small lesions of the skin and the mucous mem- 
branes of the lips, mouth and cervix, should usually be removed in toto together 
with several millimeters of the surrounding and underlying tissues. Cooked 
tissue, removed by cautery, is anathema to the pathologist. Biopsy specimens 
should be fixed immediately, preferably in formalin solution. 
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The diagnosis of malignancy is made on the basis of the topographic patho- 
logic anatomy, using invasion as the prime criterion. Invasion cannot be recog- 
nized unless a bit of the surrounding tissue is part of the specimen. Particularly 
is this true of melanomas, which are not of the epidermis but of the dermis. It 
cannot be emphasized too strongly that biopsies of melanomas should include not 
only several millimeters of tissue from around the pigmented area but also tissue 
from beneath, as far down as the superficial fascia. In the case of breast tumors 
the entire lesion should be removed and the patient’s permission should be ob- 
tained beforehand for radical dissection, should cancer t > found upon microscopic 
examination. In needle or cannula biopsies of bone, one should try to obtain a 
bit of material organized as a tissue, since a biopsy specimen consisting of only a 
few cells may be insufficient to establish a diagnosis. 

These opinions are those of an “old fashioned pathologist,” as I have been 
called when I accent topographic pathologic anatomy. However, I still believe 
that invasion of tumor cells into the surrounding tissue is the best single micro- 
scopic criterion of malignancy. This does not deprecate the diagnosis of cancer 
from smears in which cytologic abnormalities are taken as a sign of malignancy, 
provided the smear is examined by an experienced microscopist; in this instance 
the main criterion is polyploidy, though there are other points. Nevertheless, 
most pathologists upon finding malignant cells in a smear are much happier 
about the diagnosis if it is supported by biopsy findings. The diagnosis of cancer 
is a serious one and is followed by a train of physical and psychologic effects 
which cannot be taken too lightly. Therefore my recommendation at this time 


(June 1959) is that every possible means be used to establish the diagnosis. 


GENESIS OF CANCER 


Does heredity play a part in the genesis of cancer? There can be no doubt that 
it does, based on the findings in the numerous mouse colonies used in cancer 
research. Approximately 250 mouse tumors are carried in the various mouse 
colonies in this country and in Europe. Apparently there are about 16 in Russia, 
6 of which were developed there, the rest coming from other countries. In human 
beings the evidence presented by cancer families and by identical twins in whom 
the same tumor occurs at the same time in the same organ leaves no doubt as to 
an hereditary factor. By definition, cancer is not hereditary; in order to be so, 
it would have to be present in the ovum or in the spermatozoon, and an ovum 
or a spermatozoon with cancer is not likely to be potent. However, there is such 
a thing as predisposition to cancer which can become evident later in life. The 
question is—Can predisposition to the development of cancer manifest itself 
without external (7.e., environmental) stimuli? Although exact data are lacking, 
nevertheless it appears that in certain cases the hereditary predisposition re- 
quires an external stimulu. Contrariwise, the environment alone, without genetic 
help, can cause neoplasia, e.g., Kangri cancer, and cancer of the hands in older 
radiologists. It may be that persons with strong hereditary backgrounds should 
be examined more often and in greater detail than those in whom such a history 
cannot be elicited. However, we have no way of determining exactly what 
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skeletons are in the hereditary closets of human beings, so history or no history 
of heredity, everyone is entitled to a thorough examination. 

Inevitably, the question of precancer and of carcinoma-in-situ intrudes. 
Precancer means that if a lesion is allowed to remain, sooner or later it will 
become a genuine invasive cancer; the same is true of carcinoma-in-situ. Ob- 
viously, both diagnoses and their implications involve a prophecy, and prophecy 
regarding details in biology is hazardous. We fall back on statistics, which tell 
us that in a certain percentage of cases precancerous lesions and carcinoma-in- 
situ do become invasive. Moreover, the clinical diagnoses of these two lesions 
can be made, at least presumptively, in a number of cases. This engenders a kind 
of dualism, so to speak. Given 100 cases of more or less identical precancerous 
lesions, experience tells us that a certain small number of them will become 
invasive. We therefore remove the lesions from all the 100 suspects and thus 
none can become invasive. This is the clinical, pragmatic method of dealing with 
such growths. But the second part of the dualism is not satisfied, and many 
questions arise which require answers. Among the first is whether the transforma- 
tion of a cell into actual cancer is sudden or gradual. Most students of cytology 
agree that the basic cause of cancer resides within the cell. Some say that cellular 
distortion and disarrangement of tissue is observed in various other conditions 
besides cancer, and that the change to invasion occurs suddenly. Others say the 
change is gradual. The evidence martialed by each of these two schools of thought 
is formidable in its magnitude. Just a few of the arguments may serve as illus- 
trations. Borrowing examples from the biology of normal growth and develop- 
ment, the time of determination of potency is cited. In the development of an 
undifferentiated or partially differentiated cell there comes a time when a choice 
has to be made between a number of inherent possibilities. This is called the 
point of determination. The choice having been made, however, the cell need 
not fulfill its choice immediately but may wait for an hour, a day, a week, a 
month, or even years. With regard to precancer and carcinoma-in-situ, state- 
ments are made that the point of determination in the former is about to be 
reached, and in the latter has been reached, and that the cells have decided to 
become cancer cells. They, like normal cells, need not exert their choice at once 
but may postpone their activities indefinitely. In general, normal cells adjust 
their efforts at differentiation according to the environment, which determines 
not only the choice of potentialities but also when it shall be fulfilled. Transposing 
this process to cancer—the cells become cancerous but remain quiescent until 
a change in the environment permits or stimulates them to proceed. Adherents 
of this school of thought call attention to the quiescent period often seen after 
operative removal of a growth, for instance, carcinoma of the breast. A few cells 
have been left behind at the time of radical amputation. Nothing happens for 
ten years or more; then growths appear at the site of operation which are ob- 
viously continuations of growth of the original cells. Undoubtedly they have 
been cancerous all along, but have remained “‘latent.’’ What circumstances 
inhibited them for so many years? As we learn more about cell dynamics, can 
we imitate them? 
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On the other side of the picture, it is stated that no one can tell by observation 
alone whether the point of determination has been reached by a specific cell or 
group of cells. Cells must be watched to see what happens, or must be trans- 
planted into another environment to see what occurs. Adherents of this school 
point to the fact that certain animals, particularly guinea pigs, are refractory to 
invasive cancer and yet can exhibit lesions which microscopically have all the 
characteristics of those that are labeled precancer. In comparison with condi- 
tions in normal growth and development, they believe that one cannot tell by 
mere observation whether the potentialities within growing cells have been 
determined in the direction of cancer. In human beings, if we wait to see what 
happens, we negate our teaching of early treatment; moreover, we do not trans- 
plant such lesions to another human being. Another example is found in the 
production of experimental cancer of the liver with certain diazo dyes; growths 
that might be labeled precancer histologically do not show changes in enzvme 
activity, as do full blown hepatomas. 

Perhaps I have said enough to enlist your sympathy in fundamental cancer 
research and to indicate the fascination of studying the growth and development 
of living things. For this is life itself. As Jacques Loeb has defined it: ““The 
essential difference between living and non-living matter consists then in this: 
the living cell synthesizes its own complicated specific material from indifferent 
or non-specific simple compounds from the surrounding medium, while the crys- 
tal (for example) simply adds the molecules found in its super-saturated solu- 
tion.” Or again—paraphrased—normal cells are ‘“‘eddies in the stream of thermo- 
dynamics.” So are cancer cells. Normal tissues in their growth, development and 
maintenance present an exceptional state of affairs, and it has been said that if 
mathematicians and physicists knew no living thing, they would consider life as 
most improbable. Life is orderly; organisms develop and maintain definite 
patterns; an egg turns into an embryo with little or no loss of heat; its product 
when hatched has more free energy than it had when it started. Entropy is 
negative. Cancer is disorderly and has no definite form or shape; it is more or 
less random in its distribution. Therefore, it is a more probable state than is an 
organism composed of normal living tissues. True, as cancer grows, there is syn- 
thesis of protoplasm, but the components remain at lower levels of differentiation 
and adaptation; the organization of tissue formed by cancer is simplified. It may 
be considered as a failure of differentiation of the chemical components paralleling 
or even preceding the histologic failure. The statement that there is negative 
entropy in cancer cells just as in normal growing cells, although less in amount, 
leads to consideration of oxidative mechanisms and of synthetic processes. It is 
quite probable that the oxidizing and fermentative mechanisms are secondary 
phenomena rather than the primary cause of neoplasia. Of the other processes, 
such as protein synthesis, so little is known that even a pathologist hesitates to 
speculate. 

TREATMENT 


There remain the two methods, removal or destruction. Many patients have 
lived for years after surgery and/or irradiation, just as some probably did in the 
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previous centuries when surgery and cauterization were used. For either proce- 
dure to be effective, it must be radical. As I paraphrase it to my students, ‘Give 
the patient, and not the cancer, the benefit of the doubt.” Surgeons do not have 
microscopes at the ends of their fingers, nor does x-ray examination show the 
microscopic extent of what looks like a localized growth. Therefore radical meas- 
ures must be used, short of leaving the patient worse than if nothing had been 
attempted. Another paraphrase which I often use, especially with regard to 
older persons who are more prone to destructive lesions. ““No matter how much 
tissue is removed by the surgeon or destroyed by the radiation-therapist (pro- 
vided they know their business), the remaining defect is as nothing compared to 
the defect which will result if the cancer is allowed to continue growing.” Surgical 
and irradiation defects can be repaired; those caused by cancer cannot. 

These considerations are naturally tempered by the general condition of the 
patient. The physiologically older cancer patient is more likely to have other 
troubles in addition to the cancer. This is a matter of the finest kind of judgment 
on the part of the physician. 

In the last ten to fifteen years a few chemotherapeutic modalities have been 
of advantage in special kinds of cancer. There are several groups. One consists of 
poisons such as the nitrogen mustards and the polysaccharides. Unfortunately 
there is not much leeway between destruction of the cancer cells and destruction 
of normal cells. Occasionally, these agents are of use in leukemia and, strangely 
enough, in a few cases of carcinoma of the lung. 

The antimetabolites are of great interest, not only because in a few cases they 
inhibit the growth of cancer cells, but also because their use has thrown some 
light on the devious pathways of normal metabolism. An important stumbling 
block in the use of these agents is drug resistance, a phenomenon by no means 
peculiar to anti-cancer drugs. The old question of mutation and/or selection is 
raised. 

The hormones are most widely useful in the treatment of carcinoma of the 
prostate and of the breast. Removal of hormone-producing glands such as the 
testes, the ovaries, the adrenals and the pituitary is often more effective than 
direct hormone treatment. 

Cancer may also be treated by isotopes given internally, e.g., radioactive 
iodine, phosphorus or gold. The results have been inconsistent. How wonderful 
it would be, did we have a chemical substance, radioactive or not, which would 
pick out cancer cells, deal them a mortal blow and pass by the normal cells of 
the body. 

We and the public usually think of a “cure” for cancer as some chemical 
which when given internally will cause the cancer to disappear. The ideal, how- 
ever, would appear to involve sufficient understanding of the dynamics of growth 
and development to enable us to put the patient’s body in such condition that 
an abnormal growth can be controlled as well as normal growth; or better yet, 
that we keep the patient in such condition that an abnormal growth cannot get 
started. 
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This study covers one phase of a larger program dealing in both natural and 
accelerated aging. In this instance, aging of rats has been accelerated using 
fractionated doses of whole-body X-irradiation at weekly intervals over a twenty- 
week period. Subsequent reports will cover biochemical findings on naturally 
aged and chemically aged animals. 

The similarity between natural aging and the effects of ionizing irradiation 
has been emphasized by several authors (1-4). It therefore appeared of interest 
to determine whether or not immobilization of protein material was taking place 
in conjunction with continued whole-body irradiation, inasmuch as such im- 
mobilization by cross-linkage or otherwise, could be a common molecular basis 
for natural aging and irradiation toxicity (5-8). 

Although excellent reports are available in the literature which indicate that 
irradiation induces precocious aging, there are few direct comparisons of irradi- 
ated tissues with non-irradiated old tissues at the biochemical level. It is also 
noteworthy that there has been little or no standardization of dose or type of 
ionizing irradiation employed in the experimental development of senescence in 
mammals. The problem becomes even more complex when it is realized that the 
study of aging has been largely empirical in nature, and that few analytical 
data have thus far been amassed. In short, there is little scientific background 
to guide the researcher in this area of study. 


MATERIAL AND METHODS 
Animals and diet 


Sixty-five 70-day-old female white rats, obtained from the Badger Research Corpora- 
tion, Madison, Wisconsin, were used for the irradiation phase of the program. The ani- 
mals were originally derived from the Sprague-Dawley strain, but had the advantage of 
having been raised for several generations on Purina Laboratory Chow instead of a vita- 
min A and D-deficient diet used by Sprague-Dawley. The young animals under test were 
selected on the basis of weight as well as age, with a spread of 7 grams from the heaviest 
to the lightest animal. They were then separated into three test groups—25 young controls 
and two groups of 20 irradiated animals each. 

At the onset of the program 55 females ranging in age from 12 to 18 months were selected 
to serve eventually as non-irradiated old control animals. 

All of the animals in this study were fed Purina Laboratory Chow ad libitum and in 
addition were given an antibiotic (Polyotic, a product of American Cyanamid Company) 
in their drinking water three times weekly for a total of thirty-six weeks. 


Irradiation 


The irradiation was administered as follows: Ten rats were irradiated as a group in a 
circular container divided into equal pie-shaped segments, with the head of each rat facing 
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toward the center. The cage was constructed entirely of wood and lucite, and the rats were 
pushed sufficiently snug into each compartment and held with outer wooden blocks, so 
that the whole unit was almost a solid cylinder of tissue or tissue-equivalent material. 
Irradiation of 1.3 mm. Cu H. V. L. was used, generated by a Picker 280 KVP self-rectified 
unit (Vanguard) and delivered at a distance of 126 em. from the target to the top surface 
of the cage. The central axis of the cage was aligned with the central ray of the beam by 
means of a back pointer, and the cage rotated during treatment at 1 r.p.m. to reduce varia- 
tion in dose to different rats, which might otherwise result from the target ‘‘heel’’ effect. 
The air dose at the center of the cage was 17.2 r per minute, and 17.0 r at the periphery. 
This yielded a central surface dose rate of 23.6 r per minute, decreasing to 16.6 r per min- 
ute at the bottom inside cage surface. The edge fall-off of the beam occurred primarily 
within the wooden holding bars peripheral to the rats. Irradiation time was eight minutes 
for group A and four minutes for group B, the air dose exposure being 133 r and 66 r re- 
spectively. Thus, group A received a maximum tissue dose of 189 r to the back and a mini- 
mum tissue dose of 133 r to the ventral surface; group B received half of this dose per treat- 
ment. 

For the sake of clarity in subsequent sections of this report, group A will be referred 
to as the 189 r/week group, and group B as the 95 r/week group. All irradiation figures are 
based on the maximum tissue dose delivered to the back of the animal. 


RESULTS 


During the course of the irradiation regimen the average weight gain was 
recorded weekly on 10 animals in each of the two irradiated groups, and in the 
young controls. These data indicate that after 10 whole-body irradiation expo- 
sures the cumulative effects of the irradiation became apparent, the results 


appeared to be independent of the dose level. 


Physical condition 

Aside from a 12 per cent reduction in weight gain, the group of animals 
(group B) which received 95 r per week for twenty weeks showed little adverse 
effect as the result of exposure to this dosage of X-irradiation. After ten weeks 
of irradiation (total exposure 945 r) a few of the 95 r/week animals showed evi- 
dence of minor bleeding around the nose. This bleeding was slight and could not 
be detected twenty-four hours after irradiation. As the weekly exposure was 
continued, the number of bleeding animals increased, until all 20 rats in this 
group were affected to a slight extent. 

Tumors developed in 6 animals (30 per cent) of the 95 r/week group. In 1 case 
the animal was sacrificed when the tumor had reached a size of 81 grams. All 
other rats in this group survived and appeared outwardly to be in good health. 

The second group (group A) of animals, which received 189 r exposure per 
week began showing signs of irradiation sickness after receiving 1700 r. At this 
point bleeding from the nose and anorexia were evident for about a day after 
irradiation. The first of these animals died three days after receiving 2079 r, and 
the mortality rate increased gradually during the next eight weeks until the 
eighteenth and nineteenth weeks of irradiation were completed. Fifteen per cent 
of the rats in this group were still alive thirty days after reaching the 3591 r level. 
When the animals had reached the stage of listlessness, labored breathing, nasal 
bleeding, and emaciation, they were sacrificed by bleeding them during light 
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ether anesthesia. The 3 rats which survived the complete irradiation regimen 
were sacrificed forty-five days after the final dose. The non-irradiated young 
controls and 10 of the animals in the 95 r/week series were likewise sacrificed at 
that time, and the tissues were used in the analytical phases of the program. 
Histologic findings 

At the onset of this program, we were not familiar with any standard irradia- 
tion procedures which could be used to accelerate aging without the attendant 
complications of acute irradiation sickness. It was therefore deemed necessary 
to use two test exposures and include a brief comparative study of both non- 
irradiated old organs and irradiation-aged organs at the microscopic level. Since 
this program is not concerned with irradiation pathology, the details will be only 
briefly summarized here. 

In general the irradiated animals exhibited a marked increase in pigment 
deposition within the spleen, an increase of connective tissue, and a distortion of 
corpuscular pattern. These same observations were made in non-irradiated old 
animals. The primary difference in tissues attributable to irradiation appeared 
to be degeneration of the megakaryocytes in splenic tissue and moderate fat 
infiltration in liver tissue. Observations on the heart, kidney, thoracic aorta, 
uterus and ovaries of irradiated animals did not demonstrate any great differences 
compared with naturally senile animals. 

The fact that histopathologic comparison of tissues from old and from irradi- 
ated animals did not reveal any great differences was taken as an indication that 
the irradiation regimen adopted was essentially sound. 

Immobilization of protein, determined via trypsin hydrolysis (liver homogenates) 

A method of trypsin hydrolysis was developed, so that levels of protein im- 
mobilization could be compared in the various test groups. First, a series of 
kinetic studies on young rat liver was conducted to determine optimum concen- 
tration and hydrolysis time for Difco trypsin (1:250). Then rat liver homogenates 
from both irradiated and non-irradiated animals of the same age were incubated 
with the enzyme under the controlled conditions enumerated in Table 1. 

After incubation with the enzyme, trichloroacetic-acid filtrates were prepared 
and analyzed for liberated amino nitrogen, using the Van Slyke alpha-amino 
nitrogen apparatus. If cross-linking or immobilization of protein occurs in 
natural or accelerated aging, it would be expected that less amino nitrogen would 
be liberated during tryptic hydrolysis. This fact is borne out in the experimental 
data amassed to date. 

The values for liberated nitrogen in 10 irradiated animals (total dose 1890 r) 
and 14 non-irradiated animals were compared statistically, and the means were 
found to be significantly different at the 75 per cent probability level based on 
the distribution test with 16 degrees of freedom. 

The nitrogen values obtained in the 189 r/week group of animals showed a 
significant difference as compared to the controls at the 99 per cent probability 
level. The enzyme data summarized in Table 1 clearly indicate that irradiation 
modified the liver protein in a manner strongly suggestive of cross-linking. 
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TABLE 1 


Liberation of Alpha-amino Nitrogen in Irradiated and Nonirradiated Rats after 
Incubation of Liver Homogenates with Trypsin* 


: Mg. Nitrogen | Reduction in 
Liberated | Solubilized 
(avge.) Protein (%) 


99 
86 
58 


Young control rats. ................. 36 14 1. 
Irradiated rats (1890 r).............. 36 ll 1. 
Irradiated rats (3591 r) 24-36 16 1. 


These figures are based on 0.1 Gm. of liver wet weight. 

* Ten ml. of liver homogenate (1.0 Gm. of liver) was mixed with 50 ml. of Sorenson’s 
buffer (pH 7.7) and 20 mg. of Difco trypsin (1:250) in 125-ml. Erlenmeyer flasks. Each 
sample was set up in duplicate with one reaction mixture precipitated immediately 
upon mixing with 20 ml. of 20% trichloroacetic acid. The second flask was shaken for 
twenty hours at 38°C. and then precipitated with 20 ml. of 20% trichloroacetic acid. Both 
samples were filtered and washed with 5% trichloroacetic acid into 100-ml. volumetric 
flasks. The filtrates were used for alpha-amino nitrogen determinations with the Van 
Slyke apparatus. Each value for liberated nitrogen listed above has been corrected by sub- 
tracting the ml. of N2 for the control sample from the ml. of N2 liberated after hydrolysis, 
before the milligram values were calculated. 


Cross-linking of proteins studied by shrinkage temperature of collagen in rat-tail 
tendons 


Of the connective-tissue proteins, collagen and elastin are the most frequently 
studied because their physical and chemical properties have been more thor- 
oughly characterized than those of other proteins also classed as albuminoids. 
In this program our interest in connective-tissue proteins was limited exclusively 
to a survey study of the shrinkage behavior of collagen in rat-tail tendons. 

Shrinkage temperature has long been considered the most simple and direct 
method for determining the degree of cross-linking in collagen (9-11). This 
method is based on a peculiar property of collagen, namely, its ability to shrink 
sharply and reproducibly when heated to a critical temperature in an aqueous 
buffer solution. 

In this laboratory a tensionless apparatus is used for the determination, and 
the test is carried out in an M/45 phosphate buffer adjusted to pH 6.9. Because 
the tail tendons are not held under tension, errors due to differences in cross- 
sectional diameter are minimal, and the values for comparable tendons usually 
agree within +1°C. This equipment also allows for measurement of the extent 
of shrinkage in the individual tendons, and this may also be considered an index 
for cross-linking of collagen. 

Shrinkage temperature measurements were made on 8 tendons from each of 
18 control rats (7 months old), 10 rats irradiated with 95 r/week, 17 rats irradi- 
ated with 189 r/week, and 9 old control rats (3 years old). Each of these groups 
yielded shrinkage temperature values within + 0.5° of the mean value of 60.3°C. 
for normal young controls. It was noted, however, that in spite of the closeness 
of the mean values, some physical changes had occurred in both the irradiated 
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and aged groups, 7.e., the irradiated tendons pulled apart or had less strength 
than normal tendons, and both irradiated and aged tendons shrank less sharply 
and to a lesser extent than normal. This suggests cross-linking similar in nature 
to that induced by certain tannins. 

On the basis of prior experience in the field of protein chemistry, the authors 
believe that the collagen in the tendons of the irradiated animals had been cross- 
linked at sites in the polymer chains, and that simultaneously certain other 
naturally occurring bonds had been severed by X-irradiation. 


DISCUSSION 


Study of the aging syndrome is complicated by the marked variations in 
response (either chemical or biologic) within outwardly homogeneous groups. 
Although inbred strains of animals of one sex are used under carefully controlled 
environmental conditions, the data, to be meaningful, must be handled statis- 
tically. 

One of the simplest statistical experiments in this field is the determination of 
mortality rates of populations, and the first aging studies on experimental ani- 
mals performed in this laboratory involved this approach. In a cooperative 
experiment with the Sprague-Dawley staff, 55 male and 55 female weanling rats 
selected from standard laboratory stock were fed and maintained for a period 
of three years. At the end of three full years, 7 per cent of the females and 12 per 
cent of the males were still alive. The survival half-times were not determined, 
since such data are of little value in the study of aging at the biochemical level. 
Both sexes were in the terminal stage of life, displaying all of the usual signs of 
senility. Tissues from these particular animals were used as “‘old controls” in the 
collagen shrinkage-temperature and histologic phases of the current research. 
Unfortunately it was not possible to hold the liver tissue long enough for use in 
the trypsin hydrolysis work. 

On the basis of this study, it was decided to use females throughout the pro- 
gram, since their average life span is somewhat less than that of male animals. 
In retrospect, however, males might better have been used in order to remove 
one important variable, namely, the spontaneous rise in the incidence of mam- 
mary tumors in many females of the breed between the ages of 12 and 24 months. 

The study of protein chemistry is fundamental for an understanding of the 
aging process. If ionizing irradiation is to be used safely as a tool for such study, 
it is necessary to exercise careful control over the number of roentgens used in 
order to minimize the specific trauma resulting from excessive toxicity during 
treatment. If acceleration of the aging process is accompanied by specific patho- 
logic findings, aging cannot be adequately studied. For this reason two separate 
experimental groups were set up, and when the animals were sacrificed the vital 
organs were compared histologically with the organs of the senile group just 
described. The two groups were found to be reasonably comparable. 

From the chemical standpoint, however, the amount of liver protein which 
resisted tryptic hydrolysis was significantly larger (20.6 per cent) in the 189 
r/week animals than would be expected on the basis of visual observation. Al- 


42 BJORKSTEN, ANDREWS, BAILEY AND TRENK Vol. VIII 


though it will be several months before a sufficient number of non-irradiated 
senile animals will be available for hydrolysis study, it is doubtful that so great 
a reduction in protein digestibility will be noted in the naturally aged liver. It is 
anticipated that the results will more closely approximate those obtained in the 
lower-dose irradiation group. 

Quantitative measurements of the changes in collagenous tissue during irradi- 
ation, maturation and senescence, although not dramatic, are nonetheless signif- 
icant. Distinct changes occur in the structure of collagen during maturation and 
again during senescence. In very young rats (70 days old) the collagen of the 
tail tendons dissolves almost completely when the critical shrinkage tempera- 
ture is reached (approximately 60°C). Tail tendons from mature animals do not 
dissolve in buffer, but shrink sharply at a temperature close to 60°C. Tail ten- 
dons from 2-year or 3-year-old rats display a greater variability in thermal re- 
sponse. The tendons of a few animals in this group, upon shrinking, closely 
resemble those of ordinary mature rats. The majority, however, shrink less 
sharply, and the length of these tendons after shrinking is about 25 per cent 
greater than that of young adult tendons. In some 2- or 3-year-old rats, the 
shrinkage temperature value is about 64°C. These changes in shrinkage behavior 
with aging are clear indications of progressive protein immobilization and cross- 
linking, and are considered to be the most sensitive test for determination of 
physiologic age. 

Although the shrinkage behavior of tendons from irradiated young animals 
resembles most nearly that of the transition group between maturity and senility, 
the tendons are not exactly the same. A significant weakening of the tendons 
was noted and it was thought that although cross-linking had occurred, the 
irradiation had simultaneously produced breaks in the collagen helix which 
made interpretation of the data more difficult. Further work on in vivo irradiated 
tail tendons using end-groups analysis could prove to be quite important for the 
following reasons: This method, which embodies the classic approach of Sanger 
(12), would reveal whether or not breaks had occurred in the polypeptide chains, 
and also which peptide bonds were ruptured. In this manner irradiation could be 
used as a tool in the evaluation of protein structure. Perhaps the most interesting 
prospect which comes to mind, however, is that this technique could be used 
quantitatively as a rapid clinical colorimetric method for determining the 
amount of whole body X-irradiation absorbed accidentally (13). This procedure 
could be employed easily on pure collagen, because in this protein in its native 
state there are no free alpha-amino groups available for reaction with end-group 
marking reagents (14). 

Szilard (15) has shown mathematically that aging must be dependent upon a 
random process, and advances the thought previously expressed by one of us 
that ionizing irradiations may be among the causative factors of aging (8). The 
concept of a genetic change as a basis for aging is entirely compatible with the 
concept of immobilization of protein, inasmuch as this would be the logical 
starting point or cause for any genetic change (16). 

The experimental data presented here indicate that under natural conditions 
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irradiation immobilization of the proteins is not the major factor in aging. Irradi- 
ation up to 1890 r produced only a relatively moderate degree of immobilization 
in liver protein and in collagen, and none of the animals died. This dosage did 
not have sufficiently strong effects to be readily confirmed by analysis of tissues 
in which only small amounts were present. Inasmuch as the amount of irradia- 
tion received by a person during his life span is only in the order of magnitude 
of 30 r, it would appear that natural cosmic or background irradiation could not 
account for more than 10 to 20 per cent of aging at the most. 

Assuming that aging is basically due to an irreversible immobilization of pro- 
teins, which withdraws protein molecules one by one from the general interplay 
of catabolism and anabolism and causes them to become inert and gradually 
clutter up the biologic system of all cells in the body (5-8, 17, 18), such a result 
might be achieved by several mechanisms, all of which play some part. 

The validity of this theory is borne out in the experimental work of several 
workers, using various tissues. Bernstein (19) and Dische (20, 21), among others, 
reported insolubilization of the protein of the lens with aging. Dische presented 
evidence indicating that gluthathione is an important component in a regulatory 
system which controls the speed of oxidation (insolubilization) of lens protein. 
Medvedeva (22) reported accumulation of insoluble protein and insoluble non- 
protein nitrogen in the heart, kidney, muscle, intestine and lung. Harman (23, 
24) postulated that the formation of free radicals accounts for natural aging. 
The free radicals, are potent cross-linking agents, and oxidation reactions involv- 
ing thiols may be considered one type of cross-linking. 

A large number of publications have appeared in the literature concerning the 
mineral content of aged tissues. In general this work has been concerned with 
increases in calcium levels with advanced age, and there is only a meager amount 
of interpretation regarding the significance of the increase. More recently Zinsser 
et al. (25) showed that, with aging, aluminum and other potential cross-linking 
ions accumulate concurrently with a protein material in arterial tissues; X-ray 
diffraction evidence was presented, indicating that cross-linkage actually had 
occurred. It would be expected that polyvalent ions, if chemically combined 
with tissue proteins, would lead to cross-linkages which could not be neutralized 
by normal catabolic enzymes. 

In gerontologic research the connective tissues have received more attention 
than any other type of tissue, and most of the emphasis has been in the field of 
collagen chemistry. There is no doubt that collagen levels are altered with ad- 
vancing age (26-28), nor is there any doubt that physical changes occur in this 
protein with aging. Senescent changes in the physical properties of collagen are 
most easily determined by means of shrinkage temperature, the rate of swelling 
at various temperatures and pH’s, and the use of special extraction techniques. 

Shrinkage temperature, a distinctive property of collagen, has been used in 
the tanning industry for over fifty years to determine the extent of cross-linking 
(tanning) in animals skins during processing. Certain types of cross-linking 
agents, 7.e., chromium salts, aldehydes and diepoxides, raise the shrinkage 
temperature of normal collagen, whereas protein denaturants, heat and hydro- 
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lyzing chemicals lower it. Although cross-linking of collagen can occur without 
eliciting a rise in shrinkage temperature, the degree of shrinkage is usually re- 
duced as the result of the tanning process. A rise in shrinkage temperature with 
aging, if only a few degrees above the normal (59-60°C), may be regarded as a 
clear indication that cross-linking has occurred. The British workers, Brown and 
Consden (29), recently published a highly significant paper in which they report 
a gradual rise in the shrinkage temperature of human collagen with progressive 
aging, thus indicating that cross-linkage (stabilization) has occurred. 

This rise in shrinkage temperature with aging has not been reported by other 
workers, nor has it been observed consistently in this laboratory when using 
rat-tail tendons. We have noted, however, that tendons from both senile and 
whole-body X-irradiated rats exhibit a 25 per cent reduction in the degree of 
longitudinal shrinkage. This observation suggests that cross-linkage of some 
other type takes place in rat-tail collagen. Similarly, observations on the reduc- 
tion of swelling in human connective tissues with progressing age have been 
reported (30-32). 

The stabilization of collagen with aging has also been studied, using special 
extraction techniques. Of special interest is the work of Kao et al. (33), who re- 
ported a decrease of soluble protein in older connective tissues, as determined by 
the sponge-biopsy technique. These workers (34) also reported on the effects of 
age, sex and race upon the acetic-acid fractions of collagen. In the latter study it 
was found that the molecular weight of Eskimo connective tissue rose progres- 
sively from 96,000 for young subjects to a value of 427,000-for the aged. The 
rise occurs in a manner which suggests linear addition of a repeating unit. It was 
further reported that swelling of scleroprotein decreased with age, but the con- 
centration of hydroxyproline remained constant. The authors suggested that 
increased stability and resistance to swelling might be the result of a cross-linking 
mechanism other than hydrogen bonding involving hydroxyproline. 

The quantities of potential cross-linking agents in human blood represent a 
far greater potential immobilizing influence than the maximum attributable to 
free radicals due to ionizing irradiation. It is therefore plausible to assume that 
chemical cross-linkages play a far greater role than irradiation in the aging of 
humans. Sinex (35) postulates thermal denaturation as the insolubilizing influ- 
ence. This would appear less likely, because thermally denatured proteins gener- 
ally are digested by enzymes and should thus be remobilized by the organism, 
whereas this is not true of cross-linked proteins in which the cross-linkages have 
been placed so as to block the enzymal points of attack. 

Although many reactions can effect the immobilization of proteins, it would 
appear that cross-linkage is likely to be the most important of these from the 
practical standpoint, both because of the known presence of substantial quantities 
of cross-linking agents as metabolites in normal human blood, and because no 
other known reaction can lead to the insolubilization of such large quantities of 
protein with a minimum amount of reactant. 

The role of ionizing irradiation in the aging syndrome at the molecular level 
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may be summarized by quoting one brief statement from a recent publication of 
Henshaw (16): “At the present stage of understanding, a final choice cannot be 
made between mutation and accumulation of biochemical impediments as a 
basis for aging—radiologic or natural—nor indeed can it be said that these are 
the only possibilities. It would appear that these possibilities are not mutually 
exclusive, and that the evidence in favor of accumulation of immobilized protein 
as a cause of aging, is mounting rapidly.” 


SUMMARY 


Whole body X-irradiation has been used to accelerate the onset of senescence 
in female white rats. Comparisons of non-irradiated and irradiated tissues have 
been made using histologic, physical, and enzyme techniques. 

Conditions of irradiation were established under which rats receiving a total 
of 1890 r showed a minimum of specific adverse effects. 

The data amassed to date indicate that X-irradiation causes a reduction of 
20.6 per cent in the mount of alpha-amino nitrogen liberated by tryptic hydrolysis 
in liver homogenates. 

Determinations of collagen shrinkage temperature in irradiated rat-tail ten- 
dons indicated that irradiation results in cross-linking of proteins in a manner 
resembling that observed in non-irradiated mature tendons. Apparently irradi- 
ation also severed peptide bonds in the collagen, which complicated interpreta- 
tion of the data. 

It is postulated that these observations may be useful both for a study of 
collagen structure and also as a clinical method for determining the amount of 
irradiation absorbed accidentally. 
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THE MANAGEMENT OF THYROID INTOLERANCE: 
PRELIMINARY RESULTS WITH LIOTHYRONINE 


ESTHER TUTTLE, M.D.* 


New York, 


In our previous reports (1, 2) it was suggested that when hypothyroidism is 
present, its early recognition and correction are essential to the successful treat- 
ment of patients with atherosclerosis or osteoarthritis. It was also suggested that 
the dosage of thyroid hormone employed in treating these patients should be in- 
creased to tolerance in order to obtain the maximum therapeutic effect. Although 
this form of treatment is generally successful, there is a fairly large group of pa- 
tients who derive little or no therapeutic benefit from administration of the usual 
thyroid hormone preparations, because of untoward effects. McGinty (3) believes 
that this type of intolerance, particularly in patients with cardiovascular disease, 
may be due to the fact that the quantitative difference between therapeutic doses 
and adverse doses is very small, or that intolerance may be related to the pres- 
ence of cardioaccelerator and other toxic substances in these preparations. 

In view of the latter observation, it was hypothesized that synthetic thyroid 
preparations might minimize this problem. To test this hypothesis, liothyronine 
(/-triiodothyronine), a synthetic thyroid preparation, was given to a small series 
of patients who became intolerant to the commonly employed doses of either 
desiccated thyroid or thyroglobulin before experiencing therapeutic effects. /- 
Triiodothyronine has been described (4) as the factor ultimately controlling cel- 
lular metabolic activity. 


PATIENTS AND METHODS 


Patients 


Of the 6 patients (4 females, 2 males) selected, 2 had atherosclerosis and osteoarthritis, 
2 had atherosclerosis, and 2 had osteoarthritis. The average age of the patients was 56 
years; 4 of them were between 55 and 70 years of age. The usual clinical signs and symptoms 
of the various disorders were present in all. Although hypothyroidism could not be demon- 
strated clearly, it was suspected because all the patients had either a low-normal or sub- 
normal basal metabolic rate (BMR) (Fig. 1). In addition, they exhibited one or more of 
the following signs and symptoms of decreased thyroid activity: dry hair and skin, obesity, 
easy fatigability, gastro-intestinal disturbances, facial puffiness, chronic headaches and 
constipation. One patient (E. F.) showed signs of iron-deficiency anemia (hemoglobin, 
65 per cent). 

Other laboratory tests (Fig. 2) revealed that: 1) serum protein-bound iodine (PBI) 
levels were virtually normal in all patients, 2) serum cholesterol levels were abnormally 
high in 4 patients, and 3) serum phospholipid levels were generally within normal limits. 
In 3 subjects (E. G., F. B. and S. B.), however, the cholesterol-phospholipid ratio was 
inverted. When this pathologic change occurs in the proportionate rate of rise of serum 
cholesterol and phospholipid levels, atherosclerosis is manifested (5). 


* Address: 1111 Park Avenue, New York 28, N. Y. 
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Dosage 


Therapy for atherosclerosis and osteoarthritis, such as dietary and hygienic regulation, 
lipotropie agents, salicylates, hormones and steroids, was continued whenever applicable. 
All thyroid therapy was discontinued for at least one week before starting liothyronine 
(25 wg. daily). Those who benefited from the initial dosage continued to receive it. If no 
response was evident within two weeks, the dosage was increased to 50 ug. and ultimately 
to 75 ug. daily, provided there were no untoward effects. After initial adjustments, the 
following daily maintenance doses were administered : 25 ug. (2 patients), 50 wg. (1 patient), 
and 75 wg. (3 patients). All were given a balanced diet that was high in protein, and low 
in fat; the carbohydrate content was adjusted according to each patient’s weight require- 
ments. 


Clinical 

The most significant observation was the apparent tolerance of liothyronine in 
dosages that produced symptomatic and physiologic improvement. In general, 
there was a marked reduction of all symptoms, and chronic headaches, constipa- 
tion and gastro-intestinal disturbances disappeared completely in most patients. 
After two months of therapy, the hemoglobin level of the patient with iron-defi- 
ciency anemia had risen to 82 per cent, although specific iron therapy had not 
been prescribed because of the patient’s inability to tolerate iron in oral dosage 
forms. A patient (C. C.) who had been 40 pounds overweight lost 37 pounds 
during the first three months of treatment. There was a remarkable improvement 
in her arthritis symptoms; muscle stiffness and joint pains were controlled with 
reduced dosages of specific arthritis therapy. 

To date, all patients have been maintained with liothyronine for periods vary- 
ing from nine to eighteen months (average, eleven and a half months) without 


any observable decrease in clinical response, and without experiencing untoward 
effects. 


Laboratory 


Figures 1 and 2 summarize the effect of liothyronine on the BMR and on the 
serum levels of PBI, cholesterol and phospholipids. All laboratory tests were re- 
peated after an average treatment period of 2.2 months (range, one to four 
months). 

In all cases the BMR rose during treatment with liothyronine. The greatest 
increase occurred in Patient E. G., whose BMR, during four months of therapy, 
rose from —30 to —5 per cent. In 4 of the 5 patients (EK. G. included) who had 
a subnormal BMR before therapy, the BMR had increased to either the normal 
or low-normal range at the time of the second test. The serum cholesterol levels 
in the 4 patients with abnormally high pretreatment values decreased to within 
normal limits; the reductions varied from 47 mg. per 100 ec. to 125 mg. per 100 
cc. (average, 78 mg. per 100 cc.). Slight, insignificant changes in cholesterol values 
occurred in the patients who had normal cholesterol levels before treatment. 
Small fluctuations (increase or decrease) in serum PBI levels were observed in all 
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causes. One patient whose PBI level was subnormal before treatment, showed an 
increase to within normal limits. On the whole, there was little or no change in 
serum PBI values. The inverted cholesterol-phospholipid ratio observed in 3 
patients initially was corrected. These findings agree with those of some other 
investigators who have reported on liothyronine (6, 7); they differ, however, from 
the results obtained by Selenkow and Asper (8), who reported that this drug de- 
creases serum PBI levels. 


COMMENT 


The results of this evaluation indicate that liothyronine is effective in patients 
with atherosclerosis and osteoarthritis who, because side-effects precede thera- 
peutic results, can not tolerate desiccated thyroid or thyroglobulin. Two possible 
explanations for this apparent superiority are suggested. The first is that lio- 
thyronine contains fewer cardioaccelerator or other toxic substances than do 
standard thyroid substances, and therefore, may be used in doses that will yield 
beneficial results and yet not produce undesirable side-effects. A second and more 
plausible (although not completely proven) explanation is that of Kurland et al. 
(9), who suggest that some patients with non-myxedematous hypometabolism 
(which has also been called metabolic insufficiency) are unable to utilize thyrox- 
ine, 7.e., convert it to an active form and metabolize it. Such patients, presum- 
ably, would fail to respond to standard thyroid preparations at any dosage level, 
and side-effects would appear as the dosage was increased in an attempt to pro- 
duce beneficial results. Further study designed to define the role of liothyronine 
in patients intolerant to thyroxine seems warranted. 


SUMMARY 


To determine whether patients with atherosclerosis and osteoarthritis who 
were intolerant to commonly used doses of natural thyroid hormones would bene- 
fit from synthetic thyroid hormone therapy, liothyronine (/-triiodothyronine) 
was given to 6 patients. All of them tolerated this drug in therapeutic doses and 
have continued to receive it for periods up to eighteen months without any ob- 
servable decrease in clinical response. The effect of liothyronine on the BMR, and 
on the serum levels of PBI, cholesterol and phospholipids is presented. 
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PROMINENCE OF THE SUBMAXILLARY GLANDS IN 
THE AGED 


JAMES SCOTT, M.D.* 


Department of Surgery, Veterans Administration Consolidated Center, Wadsworth Division, 
Wadsworth, Kansas 


A bilateral, asymptomatic enlargement of the submaxillary glands in the aged 
has been described in recent publications (1, 2). No pathologic process was iden- 
tified as its cause. Our interest was aroused because of the frequency of this con- 
dition among our patients, and this report was prompted by the fact that our 
observations failed to confirm some of the conclusions of earlier writers. 


MATERIAL AND METHOD 


One hundred male patients were examined at the Veterans Administration Hospital, 
Wadsworth, Kansas. All were between the ages of 50 and 79. Thirty men from our nursing 
staff, between the ages of 20 and 30, were also examined as a young control group. Patients 
with diseases of the salivary glands or ducts, or with any disease of the neck or mouth were 
excluded. Those with systemic conditions which might affect the organs of the neck were 
also excluded. The examination consisted of external inspection, external palpation of 
the neck, and bimanual examination with one finger intraorally palpating the floor of the 
mouth. Differentiation of the submaxillary glands from the small pharyngeal tonsils was 
not difficult. A bulky subcutaneous fat pad in the submaxillary area required differentia- 
tion in some obese subjects. 


RESULTS 


Upon bimanual examination, the submaxillary glands were easily identified as 
uniformly soft to moderately firm, nontender, movable structures. The free bal- 
lotting of the glands between the examining fingers was impressive in most cases. 
We failed to find a true enlargement of these glands. 

Upon external inspection, the submaxillary glands were prominent in 22 cases. 
They were easily visible but not unusually conspicuous in 46, and small or not 
visible on external inspection in 32 patients. They were palpable externally in all 
instances. The patients did not have any symptoms, nor were they aware of hav- 
ing enlarged glands. A slight difference in the size of the two submaxillary glands 
was noted in several cases but this was considered to be within the limits of nor- 
mal. Among the 30 men in younger control group, the submaxillary glands 
were slightly visible in only 6. They were easily palpable externally in all but 2 
patients. 


COMMENTS 


Since this apparent enlargement was never observed in the sublingual or in the 
parotid glands, salivary gland tissue does not appear to be the deciding factor. 
The submaxillary glands are, however, different in one respect from the other 
major salivary glands. The sublingual glands are well supported by the 
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diaphragm-like muscles of the floor of the mouth. The parotids are firmly fixed 
by their dense and adherent fascia, making ptosis impossible. The submaxillary 
glands have neither a firm muscular support nor a fascial fixation, although they 
are covered loosely by the superficial layer of the deep cervical fascia. The over- 
lying platysma, the superficial fascia, the abundant subcutaneous fat and the 
elastic skin contribute to making the submaxillary glands seldom visible in young 
people. 

Twenty-three of our patients had an obese neck. The glands were prominent in 
10 but they were never as conspicuous as in the thin person. It was also less easy 
to palpate the glands in obese subjects. Loss of subcutaneous fat in the submaxil- 
lary area is probably one factor in producing prominent glands. A more important 
factor appears to be the aging process in the muscles and connective tissue. The 
muscles lose tonus and the skin loses turgor and elasticity. This loss of tissue 
turgor and elasticity accounts for the decrease in the connective tissue support 
of the submaxillary glands. Loss of subcutaneous fat and atrophy of the overlying 
skin will then result in increased prominence and palpability. 

Another contributing factor may be the fact that 60 out of the 68 patients with 
prominent submaxillary glands were edentulous. The edentulous mandible in the 
aged loses some of its substance and thins out. This can produce relaxation of the 
floor of the mouth. 

The phrase “‘asymptomatic enlargement of the submaxillary glands” is mis- 
leading. There is frequent prominence in the aged, but not a true enlargement. 
Prominence of the submaxillary glands may also be observed in younger persons, 
although less frequently and to a minor extent. It should be considered a normal 
anatomic variation. In the older age groups, it gains importance in the differentia- 
tion of pathologic conditions in the submaxillary triangle. 


SUMMARY 


One hundred male patients past the age of 50 were examined for enlargement 
of the submaxillary glands. Thirty men between the ages of 20 and 30 were exam- 
ined as a young control group. 

There was no evidence of true enlargement of the submaxillary glands in the 
aged group. However, these glands were frequently prominent. This prominence 
appears to be caused by decreased connective tissue support of the glands and 
atrophy of the overlying skin. It is a normal anatomic variation in the aged. 

Prominent submaxillary glands are of significance in the differential diagnosis 
of lesions in the submaxillary area. 
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PSYCHOLOGIC MANAGEMENT OF THE AGED 
SURGICAL PATIENT 


BERNARD J. FICARRA, M.D., LL.D., Se.D.* 
Oyster Bay Hospital, Oyster Bay, Long Island, New York 


The modern surgeon trained to the nobler ideals of his specialty must of neces- 
sity concern himself with an adequate postoperative follow-up survey of his 
operative cases. Without this necessary follow-up he cannot evaluate the efficacy 
of his treatment nor estimate his own stature as a surgeon. Most patients who 
have been subjected to major surgery welcome these follow-up visits because they 
feel that the surgeon who operated on them has the most knowledge about their 
“condition.’”’ Under these circumstances, the surgeon must of necessity become 
the adviser to the chronically ill and geriatric patient. Into this category fall four 
classes of patients who, because of their disease processes, have been set apart 
from all other surgical patients. These are: 

1. The ileostomy patient. 

2. The colostomy patient. 

3. The cancer patient. 

4. The dying patient. 

Each of these four classes has given rise to the necessity of employing a psy- 
chologic approach in their management. 


THE ILEOSTOMY PATIENT 


The ileostomy patient is of especial interest because the disease for which the 
operation has been performed is associated with pronounced psychosomatic and 
functional disturbances. Such persons are victims of an almost constant mucous 
colitis which further accentuates their neurotic predisposition. A patient with 
colitis must be treated with tenderness and care in such a manner that he will not 
be further stimulated to anxiety. When a decision is reached for surgical inter- 
vention in ulcerative colitis, it is best to tell the patient all he need know about 
an ileostomy. 

An ileostomy is a most distressing and disturbing mechanism. It is inconve- 
nient, odorous, and objectionable to the fastidious. Hence, all the evil aspects of 
an ileostomy must be stressed to the patient prior to surgery. Even when the 
surgeon has been as explicit as possible, there are some patients who will say 
after the operation, ““Why didn’t you tell me this was so horrible!” 

Following surgery the situation may become worse. This occurs when a patient 
views his abdomen with the ileostomy opening. He is certain now that he has 
cancer and that his end is near. For this reason he becomes fearful, loses his ap- 
petite, and therefore loses weight. When he sees his emaciated body, he becomes 
further alarmed and is convinced of his impending death. The mental aberrations 
and psychologic disturbances which result are seemingly insurmountable, and 
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the patient may become a mental problem. Much of this mental disquietude can 
be alleviated if the surgeon takes his patient into his confidence and dispels all of 
his fears. This can be done by explaining the disease process and the reason why 
an ileostomy is necessary for the cure of colitis. The patient must be informed as 
to whether or not it is a temporary or a permanent arrangement. To perform an 
ileostomy is a task I prefer not to undertake because of the resulting mental reac- 
tion. 


THE COLOSTOMY PATIENT 


There is less odium attached to a colostomy because it is more easily managed. 
However, the initial psychic trauma resulting from this type of surgery is just as 
disturbing as that from an ileostomy. 

The patient who awakens from an operation to find himself having bowel 
movements through an opening in the abdomen has valid cause for consternation. 
A normal bowel movement via the rectum has a salubrious effect on all persons, 
for it is a sign of normal physiologic activity. The sudden loss of a frequently used 
physiologic process must of necessity give rise to disturbing mental reflections. 
Unfortunately, colostomy patients rarely come under the care of psychiatrists for 
guidance. As surgical problems, these persons continue to be seen and treated by 
the surgeon. If the surgeon is shortsighted he will consider only one part of his 
patient, namely, the surgical aspect. The wiser surgeon, however, will find that 
simple friendly conversation will bring to light the mental trauma involved. 

It is not usual for a patient to be informed preoperatively that he is to have a 
colostomy. He becomes aware of this situation only after the operation has been 
performed. During the immediate postoperative period there is no unusual psy- 
chic trauma—only that associated with any operation. On the third or fourth 
postoperative day the patient becomes alarmed and informs the doctors and 
nurses that his bowels have not moved. About the same time his colostomy begins 
to function and he is confronted with the fact that fecal matter is evacuated 
through his abdominal wall. 

Disturbing ideas cloud the patient’s mind. He consciously questions himself 
with thoughts such as the following: 


‘How can I bear this situation?”’ 
‘How will I take care of this mess?’’ 
“Wait until my wife finds out!’’ 
finished.”’ 

can’t see any visitors.” 

“‘T must have cancer.”’ 


These distressing questions find external expression in the patient’s disinterest 
in his own physical health. Apathy toward getting well supersedes the preopera- 
tive anxiety for correction of his illness. As the questions arise they must be dis- 
cussed intelligently with the person concerned, 

Patients prefer to talk to the surgeon because they feel he has been closest to 
the illness. ‘‘After all,’’ they will say, “he operated on me!” Often the surgeon has 
to approach the subject and bring to light that which the patient is too timid to 
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discuss. It is preferable for the surgeon to begin the conversation which will reveal 
ihe psychic trauma he has unwittingly produced. If he walks into the room 
merely to examine the wound or to change a dressing, and then walks out, he is 
remiss in his duty to the colostomy patient. The surgeon must explain to the 
patient as much as he can about the operative procedure and the necessity 
thereof. In addition he must assuage the grief which is attendant upon this sur- 
gical technique. 

As the time approaches for the patient to go home, another bombardment of 
psychic trauma occurs. Such things as a colostomy are expected in a hospital and 
all the facilities for caring for it are available, but “home is no place for me now.” 
The thought is given to marital obligations. Patients have asked me on many 
occasions, ““‘What will happen to my sex life?” It is true that abdominoperineal 
resection is often followed by loss of libido. To adjust the patient to this loss 
(especially in the young), the aid of a competent psychiatrist may be needed. 

This is the series of mental disturbances which confront the surgical patient 
following a colostomy. The interest, care and consideration of the attending sur- 
geon will alleviate the mental trauma and assist such persons to regain sufficient 
self-confidence to return to their proper familial and social pattern. 


THE CANCER PATIENT 


Oddly enough, one of the commonest present-day mental disturbances is rarely 
encountered by the psychiatrist. This disturbance concerns the mental attitude 
of the cancer patient to his disease. Usually it is the surgeon or the radiologist who 
is the first person to advise the patient’s relatives as to the true nature of their 
loved-one’s disease. Often this knowledge comes as a shock. Even when the afflict- 
ing disease is strongly suspected, the diagnosis is overwhelming to all concerned. 
There is always that faint hope that the disease is not cancer. 

The reception by patients of the verdict of a chronic disease is usually not 
associated with perplexing emotions. The label of chronic heart disease or nephri- 
tis does not produce much psychologic conflict. However, the mere suggestion 
that a patient may have cancer stirs up a tempest of mental agony. Yet the sooth- 
ing hand of death is equally tender to all, irrespective of the underlying cause. 
The antemortem physical distress is no more disturbing in cancer patients than 
in those with uremia, congestive heart failure or a brain hemorrhage. Notwith- 
standing this common terminal outlook, cancer is spoken of in hushed whispers, 
and the diagnosis is concealed from the patient on many occasions. 

Sometimes the first indication to the patient that he is in the cancer group may 
be the appearance of a tumor. As long as the mass is small and produces little, if 
any, distress, his equanimity is not disturbed. When the disease process hinders 
physical activity or normal gastro-intestinal physiology, incipient neurasthenic 
symptoms make their appearance. Psychic trauma is reflected in symptoms of 
fatigue, malaise, depression, irritability and insomnia. Usually it is only when 
pain appears or there is interference with normal intestinal activity that medical 
care is sought. The patient visits the surgeon when the diagnosis is suspected. 
The true nature of the illness is finally confirmed by the radiologist or pathologist. 
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Whenever possible, the relatives or friends are informed of the presence of the 
disease. Rarely is the patient the direct recipient of this knowledge. However, 
depending upon the treatment instituted, the patient may or may not suspect the 
cause of his distress. The surgeon is anxious to treat cancer as soon as the patient 
is judged to be an operative candidate. When cancer is deemed operable, the con- 
sequent mental problem is no more difficult than that associated with any other 
operation. In some instances radiation therapy is employed preoperatively or as 
a preferential treatment. Almost everyone knows that radium is used in the treat- 
ment of cancer. Hence the mere mention of radiation therapy suggests to the pa- 
tient the presence of cancer. The attitude of the patient to the reception of this 
diagnosis may vary with his age, sex and intelligence. 

When the fatal hand of cancer clutches at youth the reception of this knowledge 
usually causes more emotional upset in relatives and friends than in the patient 
himself. The interruption of a promising career results in mental anguish. How- 
ever, young adults have a greater capacity than their elders for adapting them- 
selves to their fate. In the geriatric age group the sense of approaching death is 
ever present. Old patients fear it and are more nervous about it than are youths. 
Many a young person has been sent to a home for victims of incurable cancer 
without being much perturbed. As a generality, men are less emotional about 
their disease than women; yet on occasion men become hysterical and pose per- 
plexing mental problems. Some women become emotionally upset at the mere men- 
tion of radiation therapy. 

It cannot be said that persons of Latin or Hebrew extraction aremore emotional 
about cancer than are Nordic people. The fear of cancer disturbs all patients with 
equal intensity and severity. Educated persons can be spoken to in an intelligent 
manner with resultant alleviation of distressing mental perplexities. They can be 
told of the beneficial outlook of present-day treatment. Such instruction greatly 
alleviates the mental suffering resulting from the fear of death from cancer. 

When the processes of cancer result in pain, or in difficulties with digestion or 
deglutition, the doubt of curability arises, with a concomitant increase in mental 
anguish. Some patients read all the literature pertaining to the cure of cancer. 
Friends are asked concerning their opinion as to curability. Thus the patient 
reveals that he is stricken with fear of the future. There is no other chronic dis- 
ease which gives rise to so much anxiety. The patient may even become panic 
stricken. It is not rare for such persons to go from doctor to doctor in quest of a 
cure. At the same time the patient continues his incessant reading on cancer 
topics. Finally, he is mentally exhausted and resigns himself to an inevitable fate. 

When the stage of resignation is reached the patient will accept any treatment 
prescribed. At this period, other problems are eliminated from his mind. All 
mental effort is concentrated on the future and the prognosis of the disease proc- 
ess. Former familial problems are transferred to friends and relatives. The atti- 
tude and interest in these problems depend upon the patient’s marital state and 
on the age of his children. This social obligation stimulates some patients to 
continue work and provide for their families up to the last stages of the illness; 
it stimulates others to turn their financial and other problems over to relatives, 
friends, or legal advisers without further ado. 
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tarely does a true psychosis develop in a cancer patient as a result of psychic 
trauma from this disease. In patients with gastro-intestinal cancer, perhaps the 
reason is that the azotemia that develops is usually associated with mental re- 
tardation. Other types of cancer patients are overcome by toxemia or are so com- 
pletely morphinized that they are deprived of complex perceptions, ratiocination, 
and intensive thought. Another contributing factor to the absence of true psy- 
choses may be the fact that cancer patients become accustomed to their physical 
and mental suffering. In addition many of them have found mental peace through 
the encouragement of their surgeon. For these reasons the patient with cancer 
infrequently commits suicide. 

With a mental situation of this type the thought of death is not frightening to 
the cancer patient. Chronic illness insidiously prepares the path of death without 
difficulty. When life holds little allure for him, he stands alone, segregated from 
the world about him. Thus the fear of death is alien to his mind and death is 
accepted without mental confusion. 

Nevertheless exceptions are found among doctors, other professional persons 
and business executives. Patients of this type possess a strong will-power which 
leads them never to abandon the idea of recovery. They stubbornly try to get 
well with all their residual strength and energy. Their dominating idea is to 
achieve their aim in life in spite of their disease. Such persons continue to show a 
keen interest in their own affairs and current events up to the last moments. 
They will not burden others with their personal affairs, but direct them to the 
very end. They enforce their wishes almost to the last breath. 

In the care of patients with cancer, as in all other illnesses, our motto should be 
the dictum of Rhazes, the Arabian physician: ‘‘In the treatment of the sick, cheer- 
fulness on the part of the physician is absolutely essential. It behooves the wise 
physician to inspire the sick patient with hope of recovery even though he himself 
feels doubtful of such a fortunate event.” 


THE DYING PATIENT 


The love of life and the fear of death have been the topics of the written and 
spoken word since the existence of man. Of the two, life is accepted with lesser 
thought. Death is recognized when we are confronted with its grim finality. The 
attitude of men toward death has been expressed in many ways. Often the man- 
ner in which death approaches has altered the response to it. The time of life at 
which death intervenes has augmented or diminished the surliness towards its 
arrival. 

Daily duties of a surgeon bring him to the threshold where death reigns su- 
preme. The surgeon tries on many occasions to stem the tide which swings like a 
pendulum to and from the shores of death. Many times he is successful in pre- 
venting death for a time, and must concern himself with a dying patient. The care 
of the dying is on occasion more distressing than the final unction of death. 

No matter what the circumstances may be, the surgeon has certain obligations 
to the patient under his care. It is in the face of death that a surgeon must master 
all emotionalism, either personal or that emanating from his patient’s relatives 
and family. The wise surgeon with a sense of kindness will try to comfort the dy- 
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ing patient by lessening both his pain and mental disquietude. At the same time 
he must extend some sympathy and solace to the relatives and friends. 

Among the difficult problems the surgeon must solve is how much of the pa- 
tient’s illness should be discussed with him. Usually the family asks that the 
physician deny that there is anything to worry about, and ordinarily he complies, 
if only because at college he was trained to follow this course. However, most 
medical lying is wrong, futile and often harmful. The patient is not so stupid as 
to be deceived. He knows that he is seriously ill, and would prefer to have the 
physician talk honestly with him. Dr. Walter Alvarez has rightly said: ‘In the 
hospital, at night when no one is around, the patient reads his medical record, 
or he hears nurses and interns talking about his cancer, or he submits to an opera- 
tion that he soon realizes was unsuccessful or perhaps only palliative, or he is 
given roentgenotherapy.” 

Some may ask: “‘Must we always tell the truth to the very ill?” No, there is no 
need for forcing the truth on those who ask no questions and show no desire to 
discuss their illness. If an apathetic old man with an inoperable cancer of the 
stomach lets his sons handle his problems, if he shows no interest in the visit to 
the surgeon’s office and asks no questions, one should not force any information 
on him. But when a man or woman looks the surgeon in the eye and asks what 
the examination showed, one feels morally and legally bound to tell the truth. 
Often it is highly important that a man with property know of his danger so that 
he can put his house in order. In brief, one must be guided by the patient’s intel- 
ligence prior to answering his questions on cancer. , 


RADICAL CANCER SURGERY 


Some surgeons are performing extensive operations in an effort to cure wide- 
spread cancer. The question will often arise whether such surgery is justified in 
an old man or woman when the chances are that death will come anyway. It 
would seem that in these cases the patient should be given the facts and allowed 
to decide for himself. Some patients, when faced with this question, prefer to die 
intact, without operation. When life can be somewhat prolonged by a gastro- 
enterostomy or an entero-anastomosis, here again the wishes of the patient should 
be ascertained. Some would prefer to spend the money on the care of the family 
or the education of a child. 

Again quoting Alvarez: 

“In many cases radiotherapy may be tried with the hope of either curing ill- 
ness, prolonging life, relieving pain, or keeping up the morale of patient and 
family. New drugs can be tried, and with tumors of the genital organs hormones 
may be given. Rarely should the surgeon order a chordotomy or a topectomy for 
the relief of pain. Such treatments are strenuous and not always successful. Often 
they can cause even more distress than the patient had to begin with. Whenever 
possible, hope must be given the patient, and new treatments must be watched 
for and employed. Never must the sufferer be left to die in pain and neglect or 
without benefit of religious consolation.” 

When all surgical effort has been expended and the outlook is grave, our obliga- 
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tions to the patient do not cease. If we cannot cure him, we must make him 
spiritually and physically comfortable. We are not forced to take extraordinary 
means of preserving the life of a dying patient, but in the name of justice and 
honor we must employ all the ordinary means to their fullest. 
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ANGINA PECTORIS AND REHABILITATION IN 
GERIATRIC PATIENTS 


HENRY W. EISFELDER, M.D.*, BERNARD J. FICARRA, M.D.+ anp 
LAWRENCE AMES, M.D.t 


Bayville (Long Island), and Brooklyn, New York 


The recent emphasis on returning the geriatric patient to a life of useful activ- 
ity, and maintaining him there, is especially pertinent in the treatment of the 
cardiac patient. The additional stress of cardiac disease, superimposed on the 
natural tendencies of the elderly toward insecurity and compensating overexer- 
tion, can otherwise lead to a vicious cycle of physical and emotional problems for 
the patient, and disturbances for those around him. 

The presenting complaint of precordial pain of short duration, whether in post- 
coronary patients or in those with developing arteriosclerosis, immediately sug- 
gests two remedial steps, 7.¢., alleviation of pain and reassurance. The return of 
the patient to a normal life within the boundaries dictated by his condition is 
not only the goal of these measures, but also the most effective form of long-term 
therapy. 

With rehabilitation as the goal, then, freedom from pain and the fear of pain is 
extremely important. Relief from angina pectoris can be obtained readily, in most 
cases, with nitroglycerin; but this drug’s short-lived action leaves the patient 
open to unpredictable, recurrent attacks. Moreover, as its prophylactic use—a 
tablet placed under the tongue before strenuous exercise, or during mounting 
excitement—is often impractical, nitroglycerin still finds its widest and most 
deserved use as emergency medication. Protection from angina pectoris, on the 
other hand, will lend credence to the reassuring words of the physician, and 
thereby accelerate the patient’s rehabilitation. 

This study, with case histories, is presented to emphasize the role of a protec- 
tive agent in enabling the cardiac patient to resume or continue his pre-anginal 
routine. As Katz has pointed out, “. .. It needs to be emphasized repeatedly 
that we are not treating the electrocardiogram, nor are we aiming merely to dilate 
the coronaries. We are treating angina pectoris ... the criterion of benefit is 
relief of anginal pain... .” (1). In our study, the criteria of success were the 
ability of the agent to provide protection, and the degree of normal activity thus 
afforded the patient. Of the several preparations available for prolonged protec- 
tion (as opposed to nitroglycerin’s immediate, aborting action) we chose triethan- 
olamine trinitrate biphosphate (TETN)! (10-mg. tablets) because of two im- 
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portant features of this drug reported previously in the literature: a) its effective- 
ness in sustained-release form, requiring only two tablets per day (2), and b) the 
low incidence of side-effects (2-4). The latter factor is especially important be- 
cause of the problems posed by the headaches and nausea which frequently 
accompany the administration of nitrates, the drugs most often used in the 
treatment of angina. 


PATIENTS AND METHODS 


Thirty-five patients with angina pectoris were studied—12 post-coronary, and 23 with 
developing arteriosclerotic heart disease. There were 21 men and 14 women; the mean age 
was 61 years (range, 41-82; median, 62). Seven of the patients who had not had coronary 
disease also suffered from hypertension. Placebos identical to the TETN tablets in appear- 
ance and taste were used only occasionally at our discretion, as we did not want to with- 
hold medication from patients who were in obvious need of it. The patients were told to 
take nitroglycerin tablets in the event of an attack, and each was provided with diary forms 
for the daily recording of the number of attacks, the number of nitroglycerin tablets taken, 
and any pertinent comments. The study totaled 3,373 patient-days of observation. 


RESULTS 


Of the 35 patients studied, 33 (94 per cent) were significantly improved. Five 
in the post-coronary group and 7 in the arteriosclerotic group were completely 
free of attacks. Twenty-one additional patients reported only a rare attack while 
taking TETN, in most cases brought on by an exceptionally upsetting experi- 
ence, such as a death in the family. One patient was able to continue without any 
medication and one was satisfactorily maintained with the placebo, indicating 
spontaneous remission. 

No side-effects were reported by any of the patients. There were only 2 cases 
of ‘“‘skipped”’ doses, and the lapses were accompanied by a return of anginal pain; 
reinstitution of TETN promptly brought protection. The twice-daily dosage was 
apparently effective as a means of assuring faithful adherence to the physician’s 
instructions. 

Of greater clinical interest was the degree of activity afforded by TETN 
therapy. The results are shown in Table 1. 

Of the 8 patients whose routines were partially restricted, only 3 were in the 
post-coronary group. In all 8 cases, exercise tolerance was markedly increased by 
the medication and restrictions were thereby minimized. In only 1 case was a 
change of job recommended, to provide lighter work. A reduction in smoking and 
drinking was advised in all instances of excessive use. The following cases are 
representative: 


CASE REPORTS 


Case 1. L. W., a 65-year-old housewife and cleaning woman, reported several years of 
frequent attacks of angina, unrelieved by a long-acting coronary vasodilator, but usually 
relieved by nitroglycerin. On April 21, 1958, TETN was begun (10 mg. twice daily) and attacks 
were reduced to about one a week for the next two months. Last seen on August 4, 1958, 
she reported only one attack in the previous month following unaccustomed exertion and 
excitement. Her cleaning job, in the balcony of a theater, was transferred to the first floor 
and no longer caused attacks of angina-of-effort. 
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TABLE 1 
Activity in Patients Receiving Triethanolamine Trinitrate Biphosphate 


Drastically 
No Restrictions (Partially Restricted Restricted 


12 patients completely protected by drug 


22 patients experiencing a significant re- 
duction in number of attacks.......... 16* 6 0 


0 


* Includes 1 patient also satisfactorily maintained with placebo. One other patient is 
not included because of apparent spontaneous remission of anginal attacks. 


Case 2. N. J., a clerk aged 68, was hospitalized in 1954 following a coronary attack. On 
recovery, he was able to resume his duties, but was inclined to skip the medication for 
angina. He was addicted to heavy food, which frequently brought on attacks. On August 
21, 1957, after a severe anginal attack, he was put to bed and given an injection of morphine. 
TETN was started in a dosage of 10 mg. twice daily. He was free of attacks for the next 
five and a half months, and discontinued medication in February 1958. In the spring, the 
strain of gardening provoked from 1 to 3 attacks daily, with pain radiating to his finger- 
tips. TETN was resumed on June 2, 1958. Pain had not recurred by August 4, except for 2 
or 3 attacks weekly for two weeks when he had run out of medication. When last seen, the 
patient reported he felt better than he had in years. He is now fully able to work in his 
garden. 

Case 3. E. B., a 67-year-old housewife, suffered an infarction of the posterior wall of the 
heart in October 1956. Although a recent electrocardiogram had shown good recovery, 
she reported (on April 8, 1958) that she had angina-of-effort from 3 to 5 times weekly. She 
was given TETN in a dosage of 10 mg. twice daily, and nitroglycerin (400 gr.) held aside 
for emergency medication. On May 6 she reported only 3 mild attacks in the preceding 
month, and suffered only 1 attack in the next twenty days. On July 1 she was extremely 
upset over a death in the family, but did not have an attack. On July 22 she reported no 
attacks and felt ‘“‘quite well.’’ 

Case 4. S. H., a 57-year-old housewife, was told she had a “heart attack’’ in September 
1957. On her first visit to us in June 1958, she complained of precordial pain that radiated 
to her arms and fingers, as often as three times a day. She was given TETN in a dosage of 
10 mg. twice daily. This seemed to help her much more than any previous medication, and 
now she has only a rare attack requiring use of nitroglycerin. She says she feels fine. 

Case 5. R. D., aged 57, was being forced to relinquish his barbering practice because of 
anginal pains following a coronary attack in November 1957. He had financial worries, 
and when upset he noted more frequent anginal attacks. On July 22, 1958, he began to take 
TETN (10 mg. twice daily), with nitroglycerin held in reserve. In the next month, nitro- 
glycerin was used only three times, and in the month before his last examination (September 
18, 1958) he suffered only one attack. In general, he seems vastly improved. 


COMMENT 


In our series, emotional experiences were just as apt to trigger anginal attacks 
as strenuous exercise, and these events were not limited to the normally excitable 
patient. From the physician’s standpoint, emotional upsets are more dangerous 
because they are more unpredictable, and hence protection is at once more de- 
sirable and harder to attain. However, we found that triethanolamine trinitrate 
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biphosphate was sufficient in itself to provide adequate protection, and that it 
Was unnecessary to add a “‘tranquilizer,”’ especially in the more stable patients. 


SUMMARY 


Rehabilitation serves both as a goal in the treatment of angina pectoris, and as 
the most effective form of long-term therapy. 

Reassurance should be reinforced with the administration of a protective agent 
for optimum results. 

Triethanolamine trinitrate biphosphate in a dosage of 10 mg. twice daily pro- 
vided adequate protection from pain in 33 of 35 post-coronary and arterioscler- 
otic patients. 
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Abstracts of Current Literature 


LA CALCIFICAZIONE DEGLI ANELLI FIBROSI VALVOLARI QUALE FENOMENO DIS- 
TROFICO SENILE DEL CUORE (CALCIFICATION OF THE VALVULAR FIBROUS 
RINGS AS A PHENOMENON OF SENILE DYSTROPHY OF THE HEART). 

Antoci, B. G. veneto Sci. med. 12: 167, 1957; through Excerpta Med. (Geron- 
tol. & Geriatrics) 2: 62, 1959. 


The calcification of the fibrous valve rings was studied in 100 hearts of old subjects (be- 
tween 70 and 98 years) who had never suffered from inflammatory processes of the heart. 
The author distinguishes a “primary” calcification, that is, a form that is not the result 
of endomyocardial inflammation. On the basis of the histopathologic findings, it is asserted 
that this process constitutes a primary dystrophic phenomenon probably dependent on 
the senile involution of the heart. 


L’IMPORTANZA DEI FATTORI PSICOLOGICI NEL RECUPERO FUNZIONALE DIE NEU- 
ROLESI (THE IMPORTANCE OF PSYCHOLOGICAL FACTORS IN THE RECOVERY 
PERIOD OF PATIENTS WITH NEUROLOGICAL LESIONS). 

Barucci, M. Gior. Gerontol. 7: 367 (May) 1959. 


The importance is emphasized of psychologic factors in the recovery of function of 
persons in the “‘involutional’’ age with neurological lesions. The reactive patterns to the 
nervous impairment vary. The patient can refuse the morbid situation either by ignoring 
it or by destroying himself (refusal reactions). Or he can suffer it passively, or take it as 
a punishment. On the other hand, he may be eager to maintain himself in that situation 
which conveys to him the interest of other people, although he often wishes to recover 
(acceptation reaction). A psychiatrist is necessary in a rehabilitation center. He must 
establish first whether or not the nervous lesion involves the basic psychological functions 
and, if so, to what extent. Second, he must evaluate the psychotraumatic importance of 
the ensuing impairment. He must recognize any neurotic symptom which is prone to aggra- 
vate or maintain the functional disorder. Additional work should be performed on the 
psychological reactions of the patients in order to institute proper psychotherapy so that 
their cooperation can be obtained. (Author’s summary.) 


TREATMENT OF DEPRESSIVE STATES IN OFFICE PRACTICE, 
Bell, J. L.; Tauber, H.; Santy, A., and Pulito, F. Dis. Nerv. System 20: 263 
(June) 1959. 


Deprol (meprobamate 400 mg. with benactyzine hydrochloride 1 mg. combined in a 
tablet) was used in the treatment of 77 patients among whom were 53 with neurotic de- 
pression, 19 with psychotic depression, and 5 with organic disorders of the brain. The median 
age of the 31 men was 50 years, and the median age of the 46 women was 45 years. The 
duration of treatment was three to six months in 35 per cent of the group and from one to 
three years in 41 per cent. The patients were treated by two psychiatrists and two internists. 
Each man treated approximately equal numbers of patients. Except for one patient with 
psychotic depression and another with brain damage the patients of the internists were 
limited to those with neurotic depression. One tablet was given four times daily and the 
amount reduced upon improvement, or the occurrence of side-effects. The best results 
were obtained in neurotic depressions: 85 per cent of the patients improved to some extent, 
and 64 per cent recovered almost completely. Acute depressions responded better than 
chronic depressions. Some effect was apparent in 53 per cent of patients with psychotic 
depression, and 21 per cent improved to a satisfactory degree. Psychomotor inhibition, 
erying, insomnia, anorexia, and anxiety were moderately to completely relieved in 60 to 
67 per cent of the patients, and sadness, self-reproach, and loss of interest were relieved to 
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like degrees in 52 to 56 per cent of the patients. Marked diminution in suicidal thoughts 
occurred in 80 per cent of the patients with neurotic depression and this symptom. Among 
psychotic depressions, 18 per cent of those affected were improved. Compared with the 
effects of previous medication, Deprol provided a better response in 61 per cent of the 
patients, the same in 27 per cent, and a poorer result in 12 per cent. Two of 18 patients 
not previously treated failed to respond. Side-effects included drowsiness in 4 patients 
(which disappeared as therapy was continued or the dosage decreased), dizziness in 3, 
gastric upset in 1, and skin rash in 1. Deprol had the advantage that it did not cause in- 
somnia nor depress the appetite. Relieving symptoms by means of it improved the doctor- 
patient relationship and facilitated psychotherapy. 


RICERCHE SUL cr®! SULLA COPRAVVIVENZA DEGLI ERITROCITI NELLE PERSONE 
ANZIANA (SURVIVAL OF ERYTHROCYTES IN OLD PEOPLE, STUDIED BY MEANS 
or cr®!), 

Casassa, P. M.; Cerrato, G., and Turco, G. L. Gior. Gerontol. 5: 760, 1957; 
through Excerpta Med. (Gerontol. & Geriatrics) 2: 67, 1959. 

Labelling of erythrocytes (E) of young and old people with Cr*! and subsequent cross- 
transfusions showed that E from old subjects have a longer half-life than E from young 
people. With cross-transfusions it was demonstrated that E from young people transfused 
in old subjects had a longer half-life than their own E; on the other hand, E from old people 
injected into young subjects were soon destroyed. The conclusion is that the changing 


half-life of the red blood cells in different periods of life depends upon the medium in which 
they live. 


NATRIURESE UND ALDOSTERONAUSSCHEIDUNG BEI ESSENTIELLER HYPERTONIE 
(SODIUM DIURESIS AND ALDOSTERONE EXCRETION IN ESSENTIAL HYPERTENSION ). 


Cottier, P.; Muller, A. F., and Schmid, A. Schweiz. med. Wcehnschr. 89: 376, 
1959; through Ciba Literature Review 4: 239, 1959. 


During fluid tolerance tests or in the event of osmotic or saline diuresis, hypertensive sub- 
jects excrete more water, sodium and chloride than those with normal blood pressure. The rea- 
sons for this are unknown. Various data suggest that the explanation is more likely to be a 
disturbance in the tubular reabsorption of sodium, chloride and water than increased 
filtration. In order to investigate this problem, 10 patients with normal blood pressure 
and 30 with essential hypertension were examined, and the following conclusions reached: 
1) There is usually no significant difference in diuresis or natriuresis between normotensive 
and hypertensive persons. Potassium clearance is identical. Following the infusion of 
isotonic or hypertonic sodium chloride, urinary excretion, as well as the elimination of 
sodium, chloride and potassium, shows an appreciable increase in hypertensive persons, 
which is particularly marked in the moderately severe cases of the disease. 2) There is no 
correlation between aldosterone excretion on the day prior to the clearance test and na- 
triuresis during the test. 3) The ‘‘inulin spaces,’’ a measure of extracellular volume, are 
more or less normal in hypertensive persons and show no correlation with aldosterone 
excretion in the period prior to the test. 4) There is no connection between pressure in the 
inferior vena cava or right renal vein and aldosterone excretion. 5) Increased natriuresis 
does not appear to be specific for essential hypertension, but to depend on renal hemody- 
namic factors, the origin of which is still unknown. 


THE SURGICAL APPROACH TO HIATAL HERNIA IN THE PATIENT PAST 60 YEARS 
OF AGE. 
Craighead, C. C., and Reyes, R. G. Am. J. Gastroenterol. 32: 25 (July) 1959. 


Hiatal hernia occurs with increasing frequency in each decade of life. In older people the 
mechanisms that control sphincteric action at the cardioesophageal juncture are apt to 
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be deranged. Esophagoscopy is an aid in the differential diagnosis. Surgery is indicated in 
elderly patients when the symptoms are severe. They will tolerate a transabdominal ap- 
proach for repair better than a transthoracic procedure. The possibility of decreased pul- 
monary function makes the latter route hazardous, and as a result of this approach in- 
tercostal neuralgia may occur. Therefore, the transthoracic operation must be reserved for 
occasions when there is concern about the length of the esophagus. The technic involves 
anatomic restoration of the crura and the cardioesophageal angle. Phrenic crush, in the 
ease of hemorrhage from the low esophagus or cardia, seems to have limited value. It is 
preferable to locate the bleeding site by entering the abdomen and carrying out appropriate 
treatment. The results of treatment of hiatus bernia taken from the records of 121 patients 
60 years of age or over show that 82 patients were managed medically either because this 
was the preferred method, or because the presence of cardiac disease, pulmonary affec- 
tions, or another constitutional disease made surgery inadvisable. Twelve of 22 patients 
undergoing transthoracic repair were relieved of symptoms, 9 had a recurrence, and 1 
patient died. Seven of 9 were relieved by transabdominal repair. One of this group had a 
recurrence and another died. Phrenic crush was performed 12 times in 8 patients. No effect 
on hiatal hernia was observed, but in 5 of 6 instances in which this procedure was per- 
formed because of massive gastro-intestinal hemorrhage, the bleeding ceased. 


PRELIMINARY STUDY OF ISOCARBOXAZID, AN IPRONIAZID ANALOG. 
Darling, H. F.; Kruse, W.; Hess, G. F., and Hoermann, M. G. Dis. Nerv. 
System 20: 269 (June) 1959. 


Isocarboxazid (Ro 5-0831/1) was given in a mean daily dosage of 30 mg. (range 10 to 
60 mg.) to 30 depressed patients, and to 7 nonvegetative schizophrenic patients refractory 
to phenothiazine derivatives and electroshock therapy. (a) The diagnostic classification 
of the depressions was manic in 11 patients, involutional in 2, psychoneurotic in 3, chronic 
brain syndrome in 12, and mental deficiency in 2. The manic depressive syndromes were 
relatively recent, but the majority of the other depressions were of long duration. Among 
depressed patients, 11 showed maximum improvement, 7 improved moderately, 3 slightly, 
5 not at all, and 4 grew worse. The response sometimes occurred within a few days or a week, 
but usually before three weeks. Among these patients, iproniazid had been ineffective in 
3 patients and mepazin in 7. Mepazin, however, proved effective in 2 who failed to respond 
to isocarboxazid. (b) Among 7 patients with chronic schizophrenia who received the same 
dosage as above, maximum improvement occurred in 2, moderate in 1, and slight in 1. One 
remained unchanged and 2 became worse. One moderately improved patient had been ill 
for ten years, and the remainder for two to five years. Shock therapy in 4 patients and 
phenothiazine derivatives in 6 patients had been ineffective. (¢) A mean dosage of 60 mg. 
daily for at least ten weeks given to 21 patients in a vegetative group that comprised 17 
patients with schizophrenia and 4 mentally deficient with catatonic type psychoses, brought 
about maximal psychiatric improvement in 2 and psychic energizing of varying degrees in 
7 others. Side-effects: Hypotension with vertigo occurred in 5 of the 58 patients and re- 
quired discontinuation of the medication in 3. Extrapyramidal-like symptoms occurred 
in 4 patients, and temporary edema in 2 others. The side-effects were more frequent among 
the patients receiving a mean dosage of 30 mg. daily. 


PAINFUL POSTMENOPAUSAL VERTEBRAL TROPHOPOSTURAL SYNDROME. 
DeSeze, 8. Rheumatism 15: 24 (April) 1959. 


This syndrome occurs in women approximately ten years after the menopause. It com- 
prises lumbar and lumbosacral hyperlordosis with posterior vertebral osteoarthritis of the 
fourth and fifth lumbar vertebrae, often producing spondylolisthesis of Ly, dorsal kyphosis, 
obesity with musculo-ligamental weakening, and diffuse osteoporosis. It is the consequence 
of degeneration of connective tissues, attributable to the endocrine and metabolic involu- 
tion that oceurs following the menopause. The hormonal imbalance causes a fall in the 
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anabolic hormones that stimulate the osteoblasts to form bone. Inadequate calcium leads 
to osteoporosis. Reduction in the protein content of muscles and ligaments predisposes to 
the development of hypotonia and postural collapse. The catabolic hormones, 11-oxy- 
steroids, remain unchanged or nearly so. Among mechanical effects, obesity and postural 
collapse give rise to overloading. Changes in the posterior lumbo-sacral curve result in 
spondylolisthesis, and retrolisthesis results from changes in the upper lumber discs. The 
primary symptom is spinal pain, which may be diffuse or localized to part of the spinal 
region. The lumbar lordosis and the dorsal kyphosis are apparent upon examination. The 
head and neck project forward, and there is hyperlordosis of the cervical spine. There is 
likely to be obesity with increase in fat in the trunk and lower limbs. There may be weaken- 
ing of the abdominal wall and sometimes this results in eventration. Roentgenographic 
examination, using a lateral view with the patient standing, enables one to discover the 
form and type of the lumbar hyperlordosis and to study osteoarticular lesions associated 
with it. A frontal view shows the condensation and irregular hypertrophy of the posterior 
joints, and abnormal contacts between the superior articular processes and the root of the 
transverse processes and also between the inferior articular processes and the laminae. 
Collapse of the posterior intervertebral joint between L, and L; can be seen in an oblique 
view. Changes in calcium metabolism can be demonstrated by calcium intake tests. A 
biopsy showing thin calcified trabeculae with no osteoid tissue confirms the diagnosis of 
osteoporosis. Treatment should include an attempt to reduce the hyperlordosis by passive 
correction with a special corset or by active rehabilitation with physical exercises. Postural 
exercises may correct vertebral posture, and kinetic exercises restore the tone of the muscle 
girdles. Among internal medications, only androgen and estrogen will be of benefit. Caleium 
and vitamin D are valueless. Any low back pain that may be present will rarely require 
surgical treatment. 


BRONCHOGRAPHY IN THE ELDERLY: USE OF THE TRANS-CRICOID METHOD. 


Doubleday, L. C. Am. Pract. & Digest Treat. 10: 1153 (July) 1959. 


Bronchography is valuable for evaluating endobronchial and parenchymal mass lesions 
of the lungs, and is indispensable in examining patients with bronchiectasis. It is con- 
traindicated in the presence of active tracheobronchial disease. The procedure should not 
be undertaken lightly. No elderly patient should be subjected to it if the management of 
the patient will remain unchanged regardless of the result. The trans-cricoid method is 
particularly valuable in older people as it can be performed rapidly and with minimum 
discomfort to the patient. The method is simple. The bronchograms obtained compare in 
quality with those by other methods. The medium used consists of crystals of normal 
propyl ester of 3,5-diiodo,4-pyridone,N-acetic acid, the acid base of Diodrast, in oily 
suspension. The procedure is explained to the patient. Nembutal is given for sedation, if 
necessary, two hours prior to undertaking it, and codeine half an hour before instilling 
the medium. Adrenalin 1:1000 is used in place of codeine if the patient has asthma. With 
the patient in a fasted state, plain films of the chest are made before instilling the medium. 
The instrument used is a special trocar with a cannula. It has a sharp cutting edge. When 
in place, the curved cannula points downward in the lumen of the trachea. With the patient 
supine, the crico-thyroid membrane is punctured above the cricoid cartilage. With the 
trocar in position, the cannula is removed. Air issuing from the cannula indicates that the 
trocar is correctly placed. Two cubic centimeters of 2 per cent pontocaine or xylocaine 
are first instilled into the bronchial tree during deep inspiration. The patient will cough 
after this, but he is cautioned not to cough when the medium is instilled. After allowing 
five minutes, 3 to 5 ec. per area, and a total of 15 ec. of Dionosil for one side, are instilled. 
For a bilateral film, the right side is filled first; the basal segments are filled by changing 
the patient’s posture. On the right, the middle lobe is filled by rotating the body to the 
right while bending the patient over. The upper lobe is filled with the patient lying on the 
appropriate side with the head slightly raised and rotating the body to fill the specific 
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segment. In making the films, 10 kilovolts are added to standard chest exposure factors 
in order to obtain proper penetration. A short exposure time is essential for avoiding cardiac 
motion. After the films have been checked for filling and density, the patient is allowed to 
cough up the contrast medium. 


BACKACHE AFTER FORTY. 
Ferciot, C. F., and Goetowski, P. Nebraska State M. J. 44: 320 (July) 1959. 


The frequency of back pain increases with age. The spine of an older person reflects the 
influences of heredity, developmental factors, nutrition, strain, infection, trauma, and 
degenerative changes incident in life. Not all back pain is caused by a ruptured disc; in 
fact, it is not a frequent cause. Osteoporosis is a common cause of back pain and disability 
in elderly patients and may occur secondary to metabolic changes or as a result of the ad- 
ministration of steroid hormones. Malignancy, either primary or metastatic, must always 
be considered as a possible etiologic factor in low back pain in older persons. Multiple 
myelomas are to be considered in persons 40 to 60 years of age. Specifically, the malignant 
tumors to be thought of are osteogenic sarcoma, lymphosarcoma, leukemia, and Hodgkin’s 
disease ; the benign bone tumors are osteoma, chondroma, giant-cell tumors, hemangioma, 
eosinophilic granuloma, fibrous dysplasia, osteoid osteoma, and Paget’s disease. Tuber- 
culosis of the spine and reticuloendothelioses affecting the spine are infrequent possibilities. 
Degenerative and osteoarthritic changes and arthrodesing spondylitis must not be over- 
looked. The first two are difficult to evaluate by roentgenographic examination and the 
latter may be obscured by viscerai and somatic symptoms. After age 40, structural ab- 
normalities, such as spondolisthesis, scoliosis, discrepancies in leg length, and postural 
imbalances, may lead to degenerative changes or become clinically symptomatic. Obesity 
has a mechanical influence on back pain in that it favors straining of ligaments and joints. 
Back pain can be of visceral origin, as from irritation or infection of the abdomen, peptic 
ulcer, or a pelvic irritation. Structures in the back may cause local irritations. The areas 
of sensitivity in the sacroiliac ligament and lumbosacral ligaments also are factors in 
causing pain in the back, and must not be overlooked. 


DER ALTERSBEDINGTE GANGLIENZELLENSCHWUND IM INNENOHR (AGE-DETER- 
MINED LOSS OF GANGLION CELLS IN THE INNER EAR). 

Fleischer, K. Experientia 4: 122, 1956; through Excerpta Med. (Gerontol. 
& Geriatrics) 2: 83, 1959. 


Histologic studies on the pathology of presbycusis were made in the petrous bones of 
100 people with normal hearing. To detect the progressive character of changes in the 
course of life, all age groups up to 91 years were examined. In Corti’s organ, the stria vas- 
cularis, and the basilar membrane, there are no findings which might be related to age. 
The observed changes are explained as artificial in some cases, and as coinciding with death 
in others. Their distribution is equal among all age groups. Atrophy of the spiral ganglion, 
however, is a finding which actually progresses with age. It is determined quantitatively 
by counting methods. Loss of ganglion cells is most marked in the basilar membrane. 
Biologic and physical factors are discussed as the causes of this destruction of ganglion 
cells, which in other ganglia does not occur to a comparable extent. 


THERAPY OF CEREBRAL LESIONS WITH PREDNISONE AND PREDNISOLONE. 
Fleischhacker, H. Geront. clin. 1: 60, 1959. 


In recent cerebral hemorrhages, definite but transient improvement of the disturbance 
of consciousness and the general condition could be demonstrated in some cases. Therapy 
should be withheld in the presence of severe hypertension. In long established paralysis 
only subjective improvement was obtained. Paralytice signs caused by hemodynamically 
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deficient circulation regressed under early intravenous prednisone therapy. Migrainous 
eriscs also responded favorably, but long-term therapy is necessary, as the signs recur upon 
discontinuing the treatment. (Author’s summary.) 


THE APPLICATION OF A MONOAMINE-OXIDASE INHIBITOR, 1-PHENYL-2-HYDRA- 
ZINOPROPANE (JB-516), TO THE TREATMENT OF PRIMARY HYPERTENSION. 
Gillespie, L., Jr.; Terry, L. L., and Sjoerdsma, A. Am. Heart J. 58: 1 (July) 

1959. 


A preliminary evaluation of JB-516, Catron, indicates that sustained lowering of the 
standing blood pressure, and in some patients the recumbent pressure as well, can be 
achieved in a high percentage of patients with hypertension. These tests were carried out 
in 21 patients with severe essential hypertension. Nine hospital patients received single 
daily doses of 12.5 to 50 mg. for twelve to twenty-five days. Twelve chronic patients were 
treated with doses of 6.25 to 25 mg. for fifty to one hundred and fifty days with JB-516 
alone or in combination with chlorothiazide. The rate of action of the drug does not warrant 
its use in urgent situations. The preferable method appears to be to initiate therapy with 
25 to 50 mg. daily and to decrease the dosage as a hypotensive effect becomes apparent. 
The optimal daily dosage is between 6.25 and 12.5 mg. The mechanism by which the drug 
produces orthostatic hypotension is not known. The addition of chlorothiazide potentiates 
its effects. Some patients probably will require the addition of this or other agents for long- 
term control. A monoamine oxidase-inhibiting effect was demonstrated in 6 hospital 
patients. In 4, a decrease in standing blood pressure occurred coincidentally. The other 2 
had no blood pressure response. Further research into the possibility of a relation between 
the amine oxidase inhibition and the orthostatic lowering of blood pressure is indicated. 
Parasympatholytice effects were not associated with the action of JB-516. Nervousness 
occurred in 1 patient and tremulousness of the lower extremities in another. After three to 
twenty-three weeks of therapy, a loss of red-green color discrimination developed without 
other visual defects in 6 patients while receiving large doses. Normal color vision returned 
upon discontinuing the drug. The defect recurred in 1 of 5 patients subsequently treated 
with doses of 12.5 mg. 


USE OF ANTICOAGULANTS IN THE AGED. 
Greppi, E. Geront. clin. 1: 13, 1959. 


The idea that anticoagulant therapy should not be used in any elderly person should be 
altered. In evaluating such therapy, two distinctions should be made among elderly persons: 
1) presenile and senile groups should be distinguished from each other because statistically 
significant differences exist in biochemical, functional, psychologic, and clinical data, and 
2) consideration should be given to differences in constitutions of elderly people. The age 
division proposed consists of three periods: 1) presenile age of first senescence, 48 to 60 
years; 2) intermediate age of gradual senescence, 60 to 70 years; and 3) the age of true 
senescence, over 70 years. The constitutional classifications of senile biotypes proposed 
are: 1) plethoric, florid, hypersthenic; 2) obese, flaccid, pale, hyposthenic; 3) dyspeptic, 
seedy-looking, hypotensive; and 4) slim, wizened persons, of an atrophic senile aspect but 
relatively sthenic and resistant. Although most persons over 70 years of age show less 
tendency towards increased coagulability of the blood than do those near age 50, some may 
benefit from anticoagulant therapy for actual thrombotic phenomena or to combat 
a thrombophilie tendency. This is true of some florid, hypersthenic persons. Many of them 
are surviving despite being subject to arterial thrombi. Anticoagulants are indicated in 
these patients if signs exist of true thrombosis. Tests for blood lipid, lipoprotein and fi- 
brinogen levels, and prothrombin activity can assist in determining the presence of throm- 
bosis or of a tendency to hypercoagulability of the blood. Heparin is not contraindicated 
in elderly people. Used initially in doses of 300 to 400 mg., it is usually replaced after several 
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days by dicumarol derivatives. Tromexan is preferred. Improved knowledge as to dosage 
and the use of frequent control procedures have reduced the incidence of hemorrhage oc- 
curring with this drug. Administered to 70-year-old patients, Tromexan incurs no risks 
other than those commonly encountered in younger persons. The rate of diminution in 
prothrombin activity and its recrudescence, the incidence and severity of hemorrhage, and 
the spontaneous or therapeutic control of hemorrhage are the same as in patients near 50 
years of age. The only difference is the possibility of slower absorption in the older patients. 
The use of anticoagulants is as safe in florid subjects 70 years of age as it is in similar persons 
aged 50 years. In the case of other senile biotypes with digestive and hepatic disorders, 
anemia, and other disturbances, the restraint common in the use of anticoagulants is justi- 
fied because different humoral and vascular alterations are present. Some of the instances 
of treatment failure with anticoagulants are thought to have been due to an incorrect 
diagnosis of thrombosis; actually some of the ischemic damage probably occurred because 
of arteriosclerotic narrowing. It is emphasized that myocardial infarction can occur without 
thrombosis. When electrocardiographic signs of ischemia are observed in the absence of 
clinical signs of a new infarction, the thrombophilic tendency is small and does not justify 
the administration of anticoagulants. 


BATH OIL IN THE MANAGEMENT OF SENILE PRURITUS. 
James, A. R. P. Southwest. Med. 40: 384 (June) 1959. 


The incidence and the severity of senile pruritus increase with age. In establishing the 
diagnosis of essential senile pruritus, systemic diseases must be excluded and other etiologic 
factors considered. The method of therapy presented attempts to restore oil and water to 
the dry skin. An emollient cream (Lowila Emollient) gives excellent results, but when 
extensive areas are dry and pruritic, its use should be supplemented with half to one ounce 
of Alpha-Kert oil added to a lukewarm bath water in which the patient soaks for five to 
twenty-five minutes. The use of this oil permits the skin to be cleansed without the use of 
soap. If the pruritus initially is severe, it may be necessary to give a tranquilizing drug 
for sedation. The acute condition can be controlled with Nivea oil to which 
camphor, phenol, or menthol has been added. From 50,000 to 100,000 units of vitamin A are 
administered daily. Once the severe itching is alleviated, topical applications and the use 
of the oil in the bath should continue. The results of this management in 186 cases of senile 
pruritus among patients of average age 57 years were good in 161, fair in 19, and poor in 6. 
Among 772 patients with various dermatologic conditions, the results were good in 296, 
satisfactory in 352, and fair in 122 patients. The preparations were not tolerated by 2 
patients. The conditions treated in this group of patients included dermatitis venenata 
(465 patients), allergic eczematoid dermatitis (46), psoriasis (56), and pruritus ani or vulvi 
(60). 


POSTOPERATIVE COMPLICATIONS IN THE ELDERLY SURGICAL PATIENT. 
Klug, T. J., and McPherson, R. C. Am. J. Surg. 97: 713 (June) 1959. 


Among 723 operations performed in one year upon patients aged 60 years or over, 523 
were major operations. The incidence of postoperative complications in this group was 35 
per cent, and for minor surgery in elderly patients 11 per cent. These rates compare with 
23 and 4 per cent, respectively, in patients under 60 years of age. The elderly patients 
however, were not more prone to any particular type of complication than were those below 
60 years of age. The mortality rate following major surgery was 8.5 per cent as compared 
with 4 per cent in patients below age 60. The rate of occurrence of complications was higher 
in elderly males than in elderly females. They also were more frequent in service patients 
than in private patients, which may have been explained by the higher percentage of poor- 
risk patients in the former group. Patients over 80 years of age had a lower rate of compli- 
cations than did those between the ages of 60 and 80 years. Perhaps they received more 
thorough and critical care in the postoperative period. When patients were more than 30 
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per cent above their ideal weight level, there occurred a decided increase in the incidence 
of complications, but this was not true in cases of moderate obesity. Wound and gastro- 
intestinal complications were the most frequent, contrary to some other reports which have 
indicated that pulmonary complications are the most common type in older persons. Pulmo- 
nary complications did occur most frequently in patients who died postoperatively. The 
other complications that occurred, in order of frequency, were: pulmonary (atelectasis was 
the most common of these; it occurred three times more frequently in elderly patients 
than in those below age 60) ; cardiovascular (thrombophlebitis was the most common in this 
group); urinary (infection was the most common of these); miscellaneous (unexplained 
temperature above 101.5° was the most common in this group). If the unexplained fevers 
are assumed to be of infectious origin, then 37 per cent of all of the complications were due 
to infection. More accurate definition and recording of postoperative complications in 
elderly patients is needed in order that steps may be taken to reduce their incidence. 


BENIGN POLYPS OF THE DUODENUM. 
McQuitty, J. T., and Levy, M. Am. J. Gastroenterol. 32: 59 (July) 1959. 


In a ten-year period, 10 patients with benign duodenal polyps were found. The embry- 
ology and histology are reviewed. Because of lack of stasis and the alkalinity of the duo- 
denum, tumors may be less common in this region. Both benign and malignant tumors in- 
crease in frequency as the terminal ileum is approached. The rapid elongation of the small 
intestine late in fetal life may be a factor in possible freedom from fetal rests and rests of 
development. In this series the age of incidence ranged from 20 to 90 years, with 90 per cent 
occurring after age 40, and 50 per cent between the ages of 60 and 69 years. No definite 
symptom complex characteristic of the lesion could be found. When symptomatic, it may 
simulate any gastric, duodenal, or biliopancreatic lesion. In the absence of any 
demonstrable cause of hemorrhage, benign duodenal polyp should be suspected. The diag- 
nosis must be kept in mind, but can be confirmed by roentgenolographic studies. The final 
diagnosis rests upon microscopic inspection. The treatment of choice is duodenotomy with 
excision of the polyp. (Authors’ summary.) 


VERGLEICHENDE KLINISCHE UNTERSUCHUNGEN UBER NEUE DIURETICA. ER- 
FAHRUNGEN MIT HYDROCHLOROTHIAZID (COMPARATIVE CLINICAL INVESTIGA- 
TIONS OF NEW DIURETICS. EXPERIENCE WITH HYDROCHLOROTHIAZIDE). 

Mertz, D. P., and Schettler,G. Med. Klin. 54: 782, 1959; through Ciba Litera- 
ture Review 4: 238, 1959. 


Hydrochlorothiazide acts on the renal excretion of water and salt in the same way as 
the mercurial diuretic agents, and to a more pronounced extent than chlorothiazide. 
Carbonic anhydrase activity is more strongly inhibited by chlorothiazide than by hydro- 
chlorothiazide. For instance, the latter drug has not yet been observed to induce genuine 
hepatic coma in cases of cirrhosis of the liver, even after prolonged use. Renal excretion 
of potassium was less than with chlorothiazide or acetazoleamide. Hydrochlorothiazide 
proved to be well tolerated. No exanthematous or other toxic manifestations were observed. 
Rarely does a patient show primary resistance to hydrochlorothiazide. This may happen 
in cases in which there is hypoalbuminemia together with decreased oncotiec plasma 
pressure. In such instances, the capacity of the plasma proteins to bind water is no longer 
adequate. Secondary resistance to hydrochlorothiazide may result from gradual salt de- 
pletion during long-term therapy in cases in which the body’s mineral balance is not checked 
and corrected. Hydrochlorothiazide is indicated in all conditions involving fluid retention: 
cardiac, hepatic, or renal dropsy, eclamptic edema, and drug-induced edema. Good results 
also may frequently be expected in adiposity and hypertension. The contraindications 
comprise potassium or sodium chloride deficiency states, and also possibly renal insuf- 
ficiency with markedly elevated nonprotein nitrogen levels. 
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MALIGNANT MELANOMA OF THE ANORECTUM. 
Quan, 8. H. Q.; White, J. E., and Deddish, M. R. Dis. Colon & Rectum 2: 
275 (May—June) 1959. 


Malignant melanoma of the anorectal area is a rare disease; only 117 cases have here- 
tofore been reported in the English medical literature. To these are added another 21 cases 
seen at Memorial Center, New York City, between the years 1929 and 1954. The mean age 
of the patients was 55 years. There was no sex predominance. The patients, however, were 
predominantly Jewish and Italian. Among the symptoms, most patients sensed the presence 
of an abnormal mass. Other symptoms included rectal bleeding and change in bowel habits, 
but rarely pain. The lesion may be mistaken for a hemorrhoid or polyp until it is examined 
histologically. These 21 tumors varied in appearance from a small grapelike growth at the 
mucocutaneous junction to a large, ulcerating, pigmented tumor occluding the anus. 
Twelve of the patients had evidence of metastasis; none of them lived for more than a year 
after these had been discovered. The sites were in the liver, spine, lungs, groins, long bones, 
brain, and subcutaneous tissue. A longer period of survival appeared to be possible, the 
more aggressive the treatment undertaken. In selected patients with no distant metastases, 
abdominoperineal resection of the anorectum with or without preoperative irradiation is 
probably the best procedure to employ. The survival time in patients so treated averaged 
thirty-three months. All except 1 patient were dead within five years after the diagnosis 
was established, regardless of how they were treated. The survival time in 3 patients was 
forty-four, forty-eight and ninety-six months, respectively, after diagnosis and treatment. 
Four additional cases of malignant melanoma of the anorectum have been seen since 1955. 
One of these is a long-term survival, the patient being alive at seventy months following 
diagnosis. 


POSTMORTEM EXAMINATION OF AN ELDERLY SEVERE HEMOPHILIAC, WITH OB- 
SERVATIONS ON THE PATHOLOGIC FINDINGS IN HEMOPHILIC JOINT DISEASE. 
Rodnan, G. P.; Brower, T. O.; Hellstrom, H. R.; Didisheim, P., and Lewis, 

J.H. Arth. & Rheum. 2: 152 (April) 1959. 


Presented are the pathologic findings in a 76-year-old man who, throughout life, had had 
a severe hemorrhagic tendency due to hemophilia A. Death was due to metastatic spread 
of carcinoma of the rectum. Findings which could be considered as end-results of repeated 
hemorrhages were limited to the joints. The elbows, ankles and knees showed severe de- 
generative changes characterized by marked erosion of the articular cartilage, hemosider- 
osis of the synovium, and a number of juxta-articular bone ‘‘cysts.’’ These cavities con- 
tained fatty and fibrous tissue, and in two, clotted blood also was present. The finding of 
several cysts in direct communication with the main joint space suggests that these cavities 
are similar in origin to those occurring in ordinary, nonhemophilic, degenerative joint 
disease, and are a result of the dissection of synovial fluid into degenerating subchondral 
bone. The thromboplastic activity of the brain tissue was normal. Severe atherosclerosis 
was present, a finding which casts some doubt upon the theory which suggests intravascular 
fibrin deposition as the origin of atheromatous plaques. (Authors’ summary.) 


PREMIERS RESULTATS DE L’ETUDE CLINIQUE D’UN NOUVEAU CORTICOSTEROIDE: 
L’ACETATE DE DEXAMETHASONE (DECTANCYL) (PRELIMINARY RESULTS IN THE 
CLINICAL INVESTIGATION OF A NEW CORTICOSTEROID: DEXAMETHASONE 
ACETATE). 

Rondelet, J. Sem. hép. Paris 35: 1526, 1959; through Ciba Literature Review 
4: 228, 1959. 


Dexamethasone was administered to 51 patients, some of whom received it for more 
than three months. The diseases involved were articular rheumatism, bronchial asthma, 
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eczema, reticulosis, psoriasis, cirrhosis of the liver, pleurisy (chiefly of tuberculous origin), 
and tuberculosis of varying localization. In some of the patients, the effect of 
dexamethasone was compared with that of prednisone with the following results: the effect 
of dexamethazone was four to six times greater in rheumatic patients, and ten to twelve 
times greater in those with asthma or eczema. Its anti-allergic action thus would appear 
to be relatively more potent than its anti-inflammatory effect. The sedimentation rate was 
more rapidly, and usually more intensively, affected. Diuresis was more pronounced. 
Sodium excretion was higher, potassium excretion lower. When dexamethasone was given 
in therapeutic doses—generally 4 mg. daily initially, and 1 to 2 mg. daily for long-term 
therapy—fluid retention was slight. In general, dexamethasone was well tolerated—better 
than prednisolone in a number of cases. Heartburn occurred occasionally. The diabetogenic 
action of dexamethasone was slight, but not inexistent. Glycosuria occurred in one patient, 
and in another diabetes that had been mitigated by dietary measures was aggravated. 


IPRONIAZID IN ANGINA PECTORIS. A DOUBLE-BLIND STUDY. 
Shoshkes, M.; Rothfeld, E. L.; Becker, M. C.; Finkelstein, A.; Smith, C..C., 
and Wachtel, F. W. Circulation 20: 17 (July) 1959. 


An evaluation of iproniazid in the syndrome of angina pectoris in ischemic heart disease 
is presented. A ‘‘double blind” experiment was performed with 4 unknowns, 2 of which 
were iproniazid and 2 placebo, given separately at monthly intervals. The use of iproniazid 
was judged effective in relieving the pains of a total of 64 per cent and 73 per cent of the 
group on two separate periods, whereas the placebos were effective in only 30 per cent on 
two separate periods. These differences, analyzed statistically, were shown to be significant. 
The effects of this drug were slowly cumulative as shown by an increasing rate with time 
of both therapeutic effectiveness and of untoward reactions. Iproniazid at the dosage level 
employed also produced a mild hypotensive effect and an elevation of mood, and aided in 
maintaining body weight. There was no change in the clinical course or in the progression 
of the primary heart disease. The initial dosage level of 50 mg. per day was reduced satis- 
factorily to 25 mg. per day in 9 of 11 subjects. Doses over 50 mg. per day should be used 
only initially and not in ambulatory patients. When a therapeutic response is achieved, the 
maintenance dose of iproniazid should be continually reduced in stepwise fashion at inter- 
vals of one or two weeks until the minimum effective dose is found for the individual patient. 
(From authors’ summary.) 


OCCLUSIVE DISEASE OF THE CAROTID ARTERIES. 
Silverstein, A. Circulation 20: 4 (July) 1959. 


Occlusions of the carotid arteries may account for 20 per cent or more of acute cerebral 
vascular lesions. Atherosclerosis is the most common cause of carotid occlusion, but among 
other predisposing conditions are congenital abnormalities, periarteritis nodosa, poly- 
cythemia vera, temporal arteritis, thromboangitis obliterans, and trauma. The signs and 
symptoms of carotid occlusion are variable and can mimic those of other diseases of the 
brain. In the present series some of these features were progressive neurologic deficit (46 
per cent of the patients), headache (20 per cent), focal seizures (28 per cent), a sudden 
vascular accident (72 per cent), hemiparesis (98 per cent), and recurrent unilateral mani- 
festations of cerebral dysfunction, intermittent insufficiency of the carotid arterial system, 
or transient ischemic attacks (26 per cent). Some of the unusual findings were subarachnoid 
hemorrhage, extrapyramidal signs, depression, and impairment of eye movements. Such 
features as transient monocular blindness with contralateral hemiplegia, ipsilateral Horner’s 
syndrome, ipsilateral optic atrophy, and dilatation of the superficial vessels of the face do 
not seem to occur as commonly as has been supposed. Of diagnostic tests, the only two that 
yielded positive results with significant regularity in this series (80 to 85 per cent) were 
ophthalmodynamometry and carotid compression. The diagnosis cannot be established by 
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clinical evaluation alone. Arteriography is the procedure of choice. The development of 
new and safer contrast media has decreased the likelihood of complications with this pro- 
cedure and it is being undertaken in increasing numbers of elderly patients. It is recom- 
mended that every patient with unilateral cerebral disease be evaluated for arteriography 
after appropriate preliminary studies which should include a detailed history, complete 
physical examination, electrocardiogram, and lumbar puncture. Patients with a slight 
hemiparesis and those without symptoms but with recurrent ischemic attacks have often 
been the ones for whom physicians have been reluctant to perform arteriography. Because 
such symptoms may be produced by space-occupying lesions, anticoagulant and surgical 
therapy for carotid lesions may be effective only in such patients, and they are not hurt 
by arteriography with the newer contrast media. The present study differed from reports 
in the literature, in that occlusion of the right carotid artery predominated, and there 
were predominantly symmetrical ventricles in most of the patients in whom pneumoen- 
cephalograms were performed, whereas in the literature unilateral cerebral atrophy on the 
side of the occlusion has been described. The two forms of therapy currently accepted for 
carotid occlusion are anticoagulant therapy and reconstruction of the occluded vessel. The 
5 procedures for reconstruction are thrombectomy; thrombo-endarterectomy ; side-to-side 
anastomosis between the external and internal carotid arteries; resection of the occluded 
portion of the carotid and end-to-end anastomosis, or replacement with a ‘“‘venous”’ graft, 
or internal-external carotid anastomosis; and by-pass grafts made of nylon, dacron, or a 
homograft. Both of these forms of therapy 1) probably will be ineffective in long-standing 
complete occlusions with major neurologic deficit, 2) may help patients with acute complete 
occlusions and progressing deficit, and 3) can eliminate the recurrent ‘‘ischemic’’ symptoms 
frequently seen in patients with partial carotid occlusions. The methods require further 
evaluation to determine which is to be preferred and under what circumstances, as well 
as to determine the possible complications of each. Undertaking anticoagulant therapy or 
exploring the neck under anesthesia prior to establishing the diagnosis is hazardous and 
should not be done. However, initiating therapy promptly once the diagnosis has been made, 
may make a difference in the recovery of lost function and in the prevention of further defi- 
cits in patients with occlusion of the carotid artery. 


DRUG THERAPY OF HYPERTENSION IN OLD AGE. 
Wilkins, R. W. Postgrad. Med. 26: 59 (July) 1959. 


The treatment of hypertension in elderly persons is surrounded by more precautions 
than it is in younger persons. To decide what is hypertension in the elderly, less attention 
is paid to systolic pressure and more to the diastolic pressure because arteriosclerosis tends 
to widen the pulse pressure, particularly by elevation of the systolic pressure. A pressure 
of 220/100 would be considered hypertensive, but not a pressure of 200/80. Therapy for 
hypertension in an elderly person should be undertaken only if there is a definite aim, like 
making the patient’s life better, easier, more pleasant, more productive, and longer, but 
not alone to arrive at a lower pressure. The fact that elderly patients are likely to have 
arteriosclerosis, diabetes, or other degenerative disease makes the therapy of hypertension 
much more difficult in them than in younger patients. The art of medicine comes into play 
in deciding whether the treatment should be undertaken. The plan followed is to commence 
therapy with the milder hypotensive drugs and to use them in smaller doses, taking care 
that the blood pressure does not come down suddenly. The first drug tried is Rauwolfia, 
which elderly patients usually tolerate well. The daily dosages used of the various prep- 
arations are as follows: crude root, 100 mg.; alseroxylon fraction, 8 mg.; reserpine, 0.4 mg. 
Rauwolfia is known to deplete serotonin from the body, to slow the pulse rate, to cause 
nasal stuffiness, and to increase gastro-intestinal activity. Veratrum has fallen into disuse, 
except in elderly patients. This drug with moderate hypotensive action is frequently used 
in combination with Rauwolfia for its bradycardic and digitalis-like effects. The daily 
dosages are moderate: alkavervir, 10 mg.; protoveratrine mixtures of A and B, 1 mg.; pure 
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protoveratrine A, 0.4 mg. Apresoline is not recommended for the average elderly hyper- 
tensive patient because it stimulates cardiac output, producing tachycardia and increasing 
angina pectoris. Apresoline intravenously can cause angina and electrocardiographic 
changes within a very short time, indicating myocardial ischemia, despite the fact that at 
the time there may be no lowering of the blood pressure. Apresoline would be used in an 
elderly patient only after Rauwolfia, Veratrum, and chlorothiazide had been tried, and then 
only if it were absolutely necessary. Neither should ganglionic blocking agents be used in 
elderly patients because of the danger of collapse of the blood pressure along with angina 
pectoris and electrocardiographic changes. Chlorothiazide, a diuretic drug, is useful as an 
adjunct in the therapy of hypertension. It possesses moderate hypotensive effects when 
given alone. The average daily dosage is 375 to 750 mg. Chlorothiazide is not added to the 
regimen if the patient is doing well, but it should almost certainly be added if the patient. 
has congestive heart failure. The action of mildly hypotensive drugs! is potentiated by 
chlorothiazide. It has a tendency to cause hypokaliemia, and thus arrhythmias, in the 
elderly. Potassium must be administered with it in order to prevent this depletion. 
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